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SECTI ON A STATI ON OPERATOR DATA MANAGEMENT RESPONSI BI LI TI ES

AeroVironnent, Inc. (AV) serves as the Data Processing Center Contractor
(DPC) for the National Park Service (NPS) Air Quality Division (AQD). The DPC
perforns data validation of raw data, prepares prelimnary and final data
reports, and stores the NPS gaseous pollutant, meteorol ogical, and fine particle
hi stori cal databases (along with em ssions inventories fromsel ected areas) for
access by NPS/AQD staff. The DPC, in conjunction with the NPS Dat abase Manager
3uants the final data and precision and accuracy data into the EPA AIRS
at abase.

Station operators are responsi ble for sending data packets to the DPC on
a bi-nmonthly basis. The first data packet should contain all docunmentation
corresponding to the data collected fromthe 1st day of the nonth through the
15th of the nonth, and the second data packet should contain all docunentation
corresponding to the data collected fromthe 16th day of the nonth through the
end of the nmonth. Both data packets nust be sent to the DPC within a week
followi ng the end of the conpleted nonitoring data peri od.

Section A includes the followi ng sub-sections:
. A1 - Data Handling and Record Keeping Overview
. A 2 - Station Qperator Responsibilities

Sub-section A1 describes the three levels of data and focuses on the
second |l evel, prelimnary data. This section al so explains the responsibilities
of the DPC, the Mnitoring Qperations Support Contractor (OSC), and the station
operator, and it enphasizes the inportance of collecting and documenting data
accurately.

Sub-section A 2 describes the materials and processes used by the station
operator for conpleting data packets. It is organized into sub-sections; each
sub-section describes a specific docunent that is to be conpleted by the station
operator and included in the data packet when it is sent to the DPC. The sub-
sections also outline the station operator's activities and give additiona
i nformation about sending docunmentation to the DPC
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A.1 DATA HANDLI NG AND RECORD KEEPI NG OVERVI EW

Basically, there are three levels of data validation: raw, prelimnary,
and final.

Raw Dat a: Raw data is defined as data directly from the strip chart
recorder or data |logger that have not been checked for quality or conpl eteness.

Prelininary Data: Prelimnary data is defined as data that have been
revi enwed and passed prelinminary screening. This covers a wi de range of data with
varying levels of validation, fromdaily sunmari es whi ch have been revi ewed by
nonitoring support personnel, to Mnthly Prelininary Data Reports which are
generated by the DPC

Prelimnary Reports. Prelinmnary reports are generated by the DPC on a
nonthly basis and are reviewed by station operators and by NPS/ AQD
personnel as part of the final data validation process. These data are
traceable to a prinmary database (strip charts or data |ogger daily
sumaries). Mssing data have been entered fromstrip charts and daily
summaries, erroneously entered data have been deleted, and statistical
eval uati ons have been conpl et ed.

Prelimnary Data Reports. Prelimnary data reports are prepared by the
DP ased on the records sent bi-nonthly from station operators. The

first data packet contains all data collected fromthe 1lst of the nonth
through the 15th of the nonth, and the second data packet contains all
data collected fromthe 16th of the nonth through the end of the nonth.
Bot h data packets nust be sent within a week follow ng the end of the data

period contained in the packet. Each data packet must include all
information generated during normal site operations, including the
fol | owi ng:

. Station Log Book Records

. Strip Charts

. Weekly Power Failure Logs

. Dai ly Sunmaries

. Weekly Station Checklists

. Weekl y Zer o/ Span/ Preci si on Check Forms (ZSP Forms)

. Maxi mum Hourly Average Concentration Verification Forns

Miul tipoint Calibration Fornms (Monthly)

In selected cases, it nmay be required to include the follow ng infornation:

. Transfer standard certification information
. Performance audit data (fromthe State or NPS Contractor)
. Site systens audit data (fromthe State or NPS Contractor)

Station Log Book Records. Station |og books must accurately reflect site
operations and refer to all documents generated as a result of daily
operations. This is the foundation of a conplete and accurate database.
Fi nal data cannot be generated without this foundation. It takes a lot of
work and noney to collect data; it takes a little extra effort to nake
certain that the data are good so it can be used, reported, and defended,
w t hout reservation.

Strip Charts. Strip charts are considered to be the primary database for
gaseous pollutant nonitors since they provide a graphical record of
I nstrunment performance. Data |oggers average the instrunent's signal
output and are often not a true representation of the quality of data
collected. An exanple of this is a noisy instrument output. The strip
chart will indicate an instrument malfunction, whereas the data | ogger
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will average the signal and mask the problem Also, instruments will
often respond to 100% of the possible output (full scale) when power is
re-established foll owing even a brief power failure. The data | ogger will
average this "peak" into the hourly average, whereas the strip chart will
reflect the true average for the period.
Daily Sunmmaries: The daily sumaries (and prelimnary data reports

generated frompol |l ed data), although by no nmeans conpl ete, once screened
by nonitoring support personnel, nmay be used by researchers and resource
managenent personnel to flag event occurrences.

The val idation process requires that the polled data be conpared to strip
charts and to daily sunmmaries generated on-site. Throughout the data
validation process the data nmust naintain a "traceability link" and the
transfer of the primary database must occur from the nonitoring site,
mheLe i% originated, tothe DPC, where it will be validated, reported, and
ar chi ved.

Control Forms. Since it is not practical to nmake photocopies of all strip
charts, it is necessary for the station operator to conplete the Wekly
Zer o/ Span/ Preci sion Check Form (ZSP Form) and Maxi num Hourly Average
Concentration Verification Form according to procedures in Section A 2.
These procedures require the station operator to conpare weekly Zero
Span, and Precision Event results, and the daily maxi mum hourly averages
between the data | ogger and the strip chart recorder. |In doing so, the
“"traceability link" is established between the strip chart and the daily
summary printed fromthe data | ogger

Q her Docunentation. Al other docunmentation (daily summaries, Wekly
Station Checklists, and Miltipoint Calibration Forns) are easily
phot ocopied. Prior to sending a packet of data, the site operator has
used the ZSP Forns and Maxi mum Hourly Average Concentration Verification
Forms to establish the "traceability |ink" between the daily sumaries and
the strip charts. Evenif the primary site records are lost intransit to
the DPC, no | oss of data woul d occur

The original documentation retained on-site also provides the nonitoring
site operator with the necessary information to coment on the nmonthly
prelimnary data report. These comments from the site operator are an
Inmportant step in the validation of final data.

Final Data Reports: Final data reports are generated after the nonthly
prelimnary data reports have been reviewed by nonitoring site operators
and NPS/ AQD staff. Once the data is in final form it is ready for
submission into the EPA's Aeronetric Information Retrieval System (Al RS)
Dat abase, where it may be accessed by EPA regional offices, state and
| ocal agencies, and research facilities nationwide. Final data reports
are generated within 90-120 days after the end of the cal endar year.

Final Validated Data: Final validated data is defined as data that have
passed quality control and quality assurance tests, have been reviewed by both
noni toring support personnel and site operators, and are ready to be archived
into a permanent database. The Code of Federal Regulations requires that data
u?ed E?r regul atory purposes must be submitted into AIRS within ninety (90) days
of collection.
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A. 2 STATI ON OPERATOR RESPONSI BI LI TI ES

Station operators are responsi ble for sending data packets to the DPC on
a bi-nmonthly basis. The first data packet should contain all docunmentation
corresponding to the data collected fromthe 1st day of the nonth through the
15th of the nonth, and the second data packet should contain all docunentation
corresponding to the data collected fromthe 16th day of the nonth through the
end of the nonth. Both data packets nust be sent to the DPC within a week
followi ng the end of the conpleted nonitoring data period. These data packets
nust include all information generated during the nmonitoring data period and
under normal site operations, Including:

A 2.1 - The yell ow copi es of conpleted station | og book pages (the pink
copy goes to the OGSO

A 2.2 - Copies of Power Failure Logs

A 2.3 - Reviewed and annotated Strip Charts

A 2.4 - Copies of Wekly Zero/ Span/ Preci sion Check Form (ZSP Form, and
Maxi mum Hourly Average Concentration Verification Forns

A 2.5 - Copies of Daily Summaries

A 2.6 - Copies of Wekly Station Checklists

A 2.7 - Copies of Calibration Forns (if applicable)

A 2.8 - Back-up Docunentation (if applicable)

NOTE: When the data packet is received by the DPC, a postcard will be sent

back to you acknow edgi ng the recei pt of the packet.

If this postcard is not received within 2 weeks of your sending
the data packet, notify the DPC before sending any additional
dat a packets.

A.2.1 Station Log Book

The station | og book must accurately reflect all site activities, docunent
all tel ephone conversations with nonitoring support personnel, and refer to all
docunents generated as a result of daily operations.

ACTI VI TI ES:

1) Docunent all observations and activities in the station |og book.
Pl ease note that all entries are to be nade in Local Standard Tine
(LST). See Figure A 2-1, Sanple Station Log Book Entry, for an
exanpl e.

Usef ul observations include station | og notes regarding the current
weat her conditions at your site. Helpful observations include:

cl oud cover (clear, scattered, cumulus, etc.);

wind information (northerly w nds, calm wi ndy, etc.);

relative tenperatures (cold, cool, warm etc.);

hum dity (dry, confortably hum d, etc.);

precipitation events (rain this norning, snowi ng at present tinme,

forecast for snow this evening); and/or

o prescribed burns or wild fires, local road construction, or
simlar disturbance

» any comments regarding significant neteorol ogical events since

the last station visit (high winds on Thursday, February 4,

t hunderstorns | ast night, heavy snowfall |ast two days, etc.).
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Station _ LZHADL Page S7

Station Operator T Smith

National Park Service Air Quality Monitoring Station Log

Date Time Action 5;2?;1;
200/ p 540 || 1 ) Continued from previous page T Sonith
CST N T Somidh in Jfaézo,u For waekl 57&;/700 Check
Seatdered s, /) [ 9hZ Lincks out oF he norts, 600/
0545 f/fanjea’ sZrip chard paper. | |
0600 /e‘/nz‘mj Aarly summarie.s.
06/5 || - /ﬂe/‘frm/nj sFadion C,ABCK
0620|| Downed 53 F cal |
065 .,/(//o/a‘ed &3% cal. . i |
063\ Lpwpea all met parame-éerf ] |
0655\ Lppea all met, po aq{rastmen%s were made. |
0701 anf:cc/ ,OaWef 7Ca//ure /o
0705 C)/)&C/(/c,a/ SuUmx fsi'r/p cAaré zf:me /z/t? |
ﬁaljusrm&rﬂLj were pade. |
0725 Power tailure. , |
0809 Fower resfored 47@‘er é/$/m/na~ée5
09/0|| Keset Szér/ chard Z/me.
vos|| (alfed Arr /?agource 5;93@;://\5765 fo order
Jamp/e «/0/:-44 ﬂ/fers _
049 || Lswned ozone ¥ cal For f/%er C/;an 7e..
/006 U/o/ae.a/. aZOnefca/ affe/ i lter CLAQn7§ o/0/
‘was vnvsvally dicty. Thére pave
ée@n some. grass ires ih 1he park
ZL/WZ_/‘ may Aaua Condributes! 2 the
O/CZ r)S.
1025~ 5—z§arfea/ an. ozone. Span fo C’on@?é/an/ 7[\/&/
B ‘7gf SO minutes.
2257 || Comp/aéed Control chards £ check //J-és
D30 R Jiﬁmz%

AR YA O/&/Qc;/é/mj station.

RrsT OF Pﬁéfjﬂ/f[/m/yﬁéi Yy
LEFT LSLAVK,

[ 1 Continued on following|page

White Copy - to remain in station notebook Yellow Copy - to DPC Pink Copy - to Monitoring Support Contractor

Figure A 2-1. Sanple Station Log Book Entry.
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These types of observations wll help evaluate the overal
performance of all air quality and neteorol ogical equipnent and
provide the NPS with additional confidence in the quality of the
reported data.

It is also inportant to docunent all site activities in the station
| og book. This includes all maintenance perforned, observations on
anal yzer/sensor performance, and any other information you feel is
inmportant. It is extrenely useful to note the tines that specific
colums (data logger inputs) are "down" (taken off line) during
station checks. This will help the DPCto check the overall system
performance and to know the validity of the reported values are
I ndeed valid.

Exanpl e station | og book entry:

Station

Date Time Action Operator
117141514 Columns 4-9 down. J.
/92 1524 Columns 4-9 up. Smith

1530 Tipped precipitation bucket

10 times to check system
performance and accuracy.

2) Make certain that both "COPY" pages are legible. Place the stiff
pi ece of cardboard provided along with the |og book between the
pages so additional copies are not nmade unintentionally.

3) Make certain that the station nane is | egible on the original and on
the "COPY" pages of the station |og book.

4) Not e t he spaces to check "Conti nued FromPrevi ous/ On Fol | owi ng Page"
at the upper left and lower right corners of the station |og book
page.

5) If a page has been partially left blank, note on the page "REST OF

PAGE | NTENTI ONALLY LEFT BLANK. "

6) Sign the log book each visit (first initial and full |ast nane);
this is especially inportant for stations with multiple operators.

SENDI NG DOCUNMENTATI ON:

1) The station |og books are set-up with 3-part carbonl ess |og book
pages. The original page will be maintained at the station. Both
"COPY" pages are removed fromthe station |og book and the yellow

copy is sent inthe bi-nonthly packet to the DPC. The pink copy is
sent directly to the mont hl y.

2) Be certain that all station | og book entries through the end of the
nonth are included with the second data packet forwarded to the DPC.

A. 2.2 Power Failure Logs

The SumX data | ogger has the ability to record the ten (10) nost recent
power failures. This power failure log is necessary to docunent tines and
durations of power failures on strip charts (see Figure A 2-2, Sanple SunX Data
Logger Power Failure Log).
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POWER FAILURES 13:15:12 12/10/92 BADLANDS NP
FROM TO
01 07:25:03 12/10/92 345 08:10:06 12/10/92 345
02 07:20:21 11/05/92 310 07:20:26 11/05/93 310
03 05:47:06 11/05/92 310 05:47:11 11/05/93 310
04 05:56:46 10/30/92 304 05:56:51 10/30/93 304
05 00:24:03 10/24/92 298 00:24:08 10/24/93 298
06 00:14:04 09/24/92 298 00:14:09 09/24/93 298
07 19:46:34 09/16/92 260 19:46:38 09/16/93 260
08 05:03:57 09709792 253 05:04:02 09/09/93 253
09 19:21:53 08/07/92 220 19:21:58 08/07/93 220
10 11:06:01 07/27/92 209 11:06:05 07/27/93 209

Figure A 2-2. Sanple SunX Data Logger Power Failure Log.
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ACTI VI TI ES:
1) The power failure log is printed by the site operator while
performng the Wekly Station Checklist.
2) Make absolutely certain that legible copies can be made if
necessary.

SENDI NG DOCUNMENTATI ON:

1) The nmonitoring station operator has the option of either generating
two copies of both the daily summari es and power failure |log while
performng the weekly station check, or naking photocopies of the
Pri ntouts generated during the site visit. A legible copy nust be
orwarded to the DPC and the original nust be namintained at the
nonitoring station as a back-up in the event that the bi-nonthly
data packet is lost, and as material for the station operator's
review of the Prelimnary Monthly Data Report.

2) The original copy of each power failure log will be kept at the
station. Send a |egible copy of each power failure log in the bi-
nmont hl y packet to the DPC.

A.2.3 Strip Charts

Strip charts are considered to be the prinmary database for gaseous
pollutant nmonitors since they provide a graphical record of instrunent
performance. The station operator will need to reviewand annotate strip charts,
noti ng power failures, abnormal hourly averages, unusual chart traces, etc.
Not es shoul d be entered on the chart paper so as to not interfere with any chart
data recordings (see Figures A 2-3a and A 2-3b).

ACTI VI TI ES:

1) Cut and renove the chart paper at 2400 (mi dnight) on the 15th of the
nonth if you are preparing to send in the first bi-nonthly data
packet, or at 2400 (mdnight) on the last day of the month if you
are preparing to send in the second bi-nonthly data packet. Make
certain that the recorder has enough paper to last until the next
schedul ed station visit.

2) Annotate the beginning and end of each strip chart with the
following (as in Figures A 2-3a and A 2-3b):

Operator's first initial and full |ast name;

St ati on nane;

Chart Begins: (Date and Local Standard Tine);

Chart Ends: (Date and Local Standard Tine);

The equation used to determ ne ppm concentrations from % chart
readi ngs; and

o If applicable, indicate which <colors correspond to what
paraneters (3, S, etc.) if the strip charts are nulti-pen.

3) Annotate the date at the begi nning and end of each 24-hour segnent
of the strip chart (see Figure A 2-3b). The starting time of the
daily automatic Zero and Span shoul d provi de a good tinme reference.

4) Review the strip chart trace and identify all power failures Ilisted
on the power failure logs on the strip chart (see Figure A 2-2).
NOTE ANY POANER FAILURES AND ANY PERIODS WHERE THE ACTUAL TIME
DI SAGREES WTH THE TI MES PRE- PRINTED ON THE CHART PAPER
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The strip charts nust be clearly annotated to docunment all power failures
and to chart data | ogger conparisons, station checks, and any event which
may |l ead to data invalidation. Abnornmal chart traces, such as those shown
in Figure A 2-4, nust be reported i medi ately to the OSC

A 2.4 Wekly Ozone Zero/ Span/ Preci sion Check Fornms (ZSP Forns) and
Maxl mum Hourly Average Concentration Verification Forns

A 2.4.1 Weekly Ozone Zero/ Span/ Precisi on Check Formns

The resul ts of the automatically activated Zero, Span, and Preci sion Events
and the strip chart recorder's responses to these events are recorded on the
Weekl y Qzone Zer o/ Span/ Preci si on Check Form (ZSP Fornm) by the station operator.
The automatic Precision Event is usually performed on Tuesday. The purpose of
the ZSP Formis to conpare the strip chart values to the data | ogger val ues as
part of prelimnary data validation for that 24-hour period.

Daily Zero and Span Events are automatically activated. Wekly (usually
Tuesdays) Precision Events are automatically activated. A review of the
follow ng automatic calibration events is perforned:

Zero 5 Dai | y)
Recorded as LEVEL 0 ACTUAL i n t he CALI BRATI ON- RESULTS section of the
SunX Daily Summary.

. Preci sion Check (Veekly)
Recorded as LEVEL 1 ACTUAL i n the CALI BRATI ON- RESULTS section of the
SunX Daily Summary.

. Span (Dai |

Recorded as LEVEL 5 ACTUAL in the CALI BRATI ON- RESULTS section of the

SunX Daily Summary.

Note: A Daily Summary is a list of the hourly averages obtained
fromthe SumX data |ogger for all nonitored paraneters and
calibration results, for one 24-hour period.

ACTI VI TI ES:
The station operator is required to performthe followi ng activities:
1) Conpl ete the ZSP Form (see Figure A 2-5).

Note: The forns within Sub-section A 2.4 have been conpl eted usi ng
data fromthe exanple strip charts and Daily Summary found
within this SOP.

2) Review the Calibration Sunmary results for each day and verify the
fol | owi ng:

- @3, CAL AND SO2 LEVEL 0 ACTUAL results are =0.010 ppm of Zero
- CAL LEVEL 5 ACTUAL results are between 0.350 and 0. 450
- (B LEVEL 5 ACTUAL results are #0.040 of CAL LEVEL 5 ACTUAL

- S LEVEL 5 ACTUAL results are +0.040 of the SO2 THEORETI CAL
LEVEL 5 VALUE

If you have any questions about determ ning the acceptability of
Preci si on checks, please refer to Section D or call the OSC
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3) Since it is not practical to nake photocopies of all strip charts,
it is necessary for the station operator to conplete the forns
according to the foll owi ng procedures. These procedures require the
operator to conpare three data points (Zero, Span, and Precision)
for one day each week (usual |y Tuesdays) between the data | ogger and
the strip chart record. In doing so, the "traceability link" is
establ i shed between the strip chart and the Daily Sunmary printed
fromthe data | ogger.

* On the Daily Sumary, locate the calibration results and
transcri be the LEVEL 0 ACTUAL, LEVEL 1 ACTUAL, and LEVEL 5 ACTUAL
in the correspondi ng space provided on the ZSP Form

* Find the automatically activated daily Zero and Span checks whi ch
correspond with the weekly Precision check (usually on Tuesdaysz].
Record the last five (5 mnute's average chart traces for the
Zero, Precision, and Span Event checks on the ZSP Formunder the
CHART % columm (see Figure A 2-5) for the follow ng appropriate
event :

- DALY ZERO
- WVEEKLY PRECI S| ON CHECK
- DAILY SPAN

» Calculate the pollutant concentration fromthe last 5 m nutes of
the event's chart trace and record the resulting concentration
under the CHART PPM col um of the ZSP Form The cal cul ated chart
concentration must be within x0.008 ppm of the data | ogger
averaged concentration.

o |f the calculated strip chart concentrations vary fromthe data
| ogger concentrations by nore than +0.008 ppm if Span chart
traces are irregular and/or out of the prescribed linmits, or if
abnormal strip chart traces are noted during the review and
annotation of the strip charts (see exanples in Figure A 2-4),
pl ease notify the OSC so the problenms may be corrected.

SENDI NG DOCUNMENTATI ON:

The ZSP Formwi || be maintai ned for the duration of the nonitoring program
Wit h phot ocopi es forwarded to the DPC pronptly on a bi-nonthly schedul e as
part of the bi-nmonthly data packet. The original of each form is
mai nt ai ned at the station.

.2 Maxi mum Hourly Average Concentration Verification Forms

The purpose of the Maxi mum Hourly Average Concentration Verification Form

is to conpare the maxi mum hourly average concentration recorded by the data
| ogger with the nmaxi mum hourly average concentration traced by the strip chart
recorder for each 24-hour period. The station operator is encouraged to nake
comrents regarding the validity of the data on this form

ACTI VI TI ES:

The station operator is required to performthe followi ng activities:

1) Conplete the Maxi mum Hourly Average Concentration Verification Form
(see Figures A 2-6, with colums a through e).
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la) Review the SunX Daily Summari es.

« Reviewall of the daily summaries follow ng the guidelines in
the attached "What to Look for on Daily Summaries" gui de (see
Table A 2-1, page 15 in this section). Docunent unusual
conditions in the station | og book and notify the COSC.

e Review each Daily Sunmmary to | ocate the highest hourly average
and hour of occurrence. It may be helpful to underline or
hi ghlight the highest hourly average on the daily sumari es.
If there are several identical hourly averages occurring on the
sane day, use the first average. DO NOT USE HOURS WTH B, C
or D DATA FLAGS. (Qher hours with data flags may be used (F,
<). Record the highest hourly average (colum a of the forn)
and hour of occurrence (colum b of the fornm for each day of
the nmonitoring period on the Mxinmum Hourly Average
Concentration Verification Form

1b) Review and Annotate Strip Charts.

Figure A 2-3b (page 7 of this section) shows an exanple of howto
annot ate the nmaxi mum hourly average results on the strip chart.

« It is inportant to renenber that the SunX data | ogger averages
data at the end of each hour. For exanple, data noted as "hour
03: 00" was collected between 02:00 and 02:59. On the strip
chart, locate and annotate the hour of chart trace that
corresponds to the highest hourly average and hour of
occurrence for each day recorded on the Maxi mum Hourly Average
Concentration Verification Form

« Record the average chart trace for that hour on the Maxi mum
Hourly Average Concentration Verification Form(colum c of the
form) and on the strip chart.

e Calculate the pollutant concentration fromthe average chart
trace (colum c of the forn) for each day of the nonitoring
period. The chart to ppm conversion equation to be used is:

chart % - anal yzer Zero value in chart % = concentration
200 in ppm

Record the result on the Maxi mum Hourly Average Concentration
Verification Form (colum d of the forn) and on the strip
chart.

« Verify that the calculated chart concentration for each day is
within +£0.008 ppm of the data |ogger nmaxinum hourly
concentration.

« Again, nmake any appropriate notes about the acceptability of
the data in the coments (colum e of the fornj.

SENDI NG DOCUNMENTATI ON:

The Maxi mum Hourly Average Concentration Verification Form nust be
mai ntai ned for the duration of the nonitoring program with photocopies
forwarded to the DPC pronptly on a bi-nnnthl¥ schedul e as part of the bi-
nonthly data packet. The originals of each form are naintained at the
station.
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WEEKLY ZERQO SPAN PRECI S| ON CHECK FORM

(ZSP FORM)
OPERATOR:

FORMJULA USED TO CALCULATE 3 PPM FROM CHART %

FORMJULA USED TO CALCULATE SO2 PPM FROM CHART %

\EEK: DATE:
LEVEL O |CHART % CHART LEVEL 1 |CHART 9% CHART QR LEVEL 5|CHART % CHART
ZERO PPM PREC!I SI ON PPM SPAN PPM
sz
a3
CAL
V\EEK: DATE:
LEVEL O |CHART 9% CHART LEVEL 1 |CHART 9% CHART QR LEVEL 5|CHART 9% CHART
ZERO PPM PREC!I SI ON PPM SPAN PPM
sz
a3
CAL
V\EEK: DATE:
LEVEL O |CHART % CHART LEVEL 1 |CHART 9% CHART R LEVEL 5|CHART % CHART
ZERO PPM PREC!I SI ON PPM SPAN PPM
sz
a3
CAL
RANGES OF ACCEPTABLE VALUES
LEVEL O LEVEL 1 LEVEL 5
ZERO PREC!I SI ON SPAN
S2 +0. 010 ppm Bet ween 0. 081 and 0. 099 ppm +0. 040 ppm
o¢} +0. 010 ppm CAL PRECI SI ON £10% CAL SPAN %0. 040 ppm
CAL +0. 010 ppm 0.080 to 0.100 ppm 0.350 to 0.450 ppm
Strip Chart || @ ZERO 0. 008 ppm 3 PRECI SI ON +0. 008 ppm 3 SPAN 0. 008 ppm
(Chart ppm
Figure A 2-5. Exanple Wekly Zero/ Span/ Precision Check Form (ZSP Form for

Bi - Monthly Mailing.
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MAXI MUM HOURLY AVERAGE CONCENTRATI ON VERI FI CATION FORM  DAYS 1-15

PARAVETER: FORMULA USED TO CALCULATE PPM FROM CHART %
MONTH YEAR: STATION:
OPERATOR: COWPLETED BY:
MAX SUMK HOUR AVG
DATE MAX CHART % | MAX CHART PPM
PPV FOUR AVG COMVENTS CONCERNI NG DATA VAL DATI ON
(a) (b) (c) (d) (e)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

NOTES: Do NOT include hours with flags: B, C, and D.
DO include hours with flags F and <.

* Calculated chart concentration rmust be w thin £0.008 ppm of data | ogger val ue.

Figure A 2-6a. Exanple Maximum Hourly Average Concentration Verification Form
Dates: 1-15.
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MAXI MUM HOURLY AVERAGE CONCENTRATI ON VERI FI CATION FORM  DAYS 16-31

PARAMETER: FORMULA USED TO CALCULATE PPM FROM CHART %

MONTH YEAR: STATION:

OPERATOR: COVPLETED BY:

MAX SUMK HOUR AVG
MAX CHART % | MAX CHART PPM
DATE [ PPM HOR AVG COVVENTS CONCERNI NG DATA VALI DATI ON

(a) (b) (c) (d) (e)

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

NOTES: Do NOT include hours with flags: B, C, and D.
DO include hours with flags F and <.

* Calculated chart concentration rmust be w thin £0.008 ppm of data | ogger val ue.

Figure A 2-6b. Exanple Maximum Hourly Average Concentration Verification Form
Dates: 16-31.
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Table A 2-1. Wat to Look for on Daily Sumari es.

@3 VALUES > 0.125 ppm OR < 0.010 ppm -
I ndi cat e exceedances of the ozone standard or abnornally | ow val ues.

NEGATI VE NUMBERS -
Are atypical for ozone, sulfur dioxide, wind speed, wind direction, solar
radiation, rainfall.

FLUCTUATI NG VALUES -
Czone val ues normal ly do not change by nore than 0.030 ppmfrom one hour to the
next .

CAL SHOULD TRACE @0. 000 -
Except during cal event (except for sites with Dasibi 1009 calibrators).

WD - St eady val ues or continuous Zero (0) or Span (360) values are atypical.

W - St eady val ues or continuous Zero (0.0 or Span (25 nis or 50 nph) are atypical.

SWS - Shoul d al ways be > WAS.

T™P - St eady val ues or continuous Zero (-50.0) and Span (+50.0) val ues are atypical.

DPT - St eady val ues or continuous Zero (-50.0) and Span (+50.0) val ues are atypical.
DPT val ues should be < than TMP. DPT wll be closest to TMP when it is very
hum d.

SaL - Look for diurnal values; low at night and highest during md-day. Sunmer
maxi mum val ues shoul d be > wi nter val ues.

RNF - Look for data flags - should be no flags.

STP - Thi s measures shelter tenperature, which nmust be 20-30°C (19.4 to 30.6°0);
val ues shoul d change slowy.

REF - Val ues should be 1000 +5. A reading of 635 indicates a ground | oop caused by
improper wiring. Call OSC for assistance with ground | oops.

PWR - This measures the line voltage to the shelter. Typical values are 115 to 125.

SFQ - Dasi bi 1003-PC sanpl e frequency. This voltage output x 5 is approximately the

frequency display of 40 to 48.

CFQ - Dasi bi 1003-PC control frequency. This voltage output x 5 is approximately the
frequency display of 20 to 28.

8L - Lanp vol tage from Monitor Labs 8810 ozone nonitor. The acceptable range is 1.70
to 1.90. Contact OSC personnel for assistance with | anp adjustnents.

CLL - Lanp voltage from Monitor Labs 8810 transfer standard. The acceptable range is
1.70 to 1.90. Contact OSC personnel for assistance with | anp adjustnents.

CAL| BRATI ON SUMVARY:

33 LEVEL 0 ACTUAL = #0.010 FROM ZERO

CAL (TRA) LEVEL O ACTUAL = #0.010 FROM ZERO

8 LEVEL 1 ACTUAL within 0.010 ppmof CAL LEVEL 1 ACTUAL.
CAL LEVEL 1 ACTUAL - CAL LEVEL 0 ACTUAL = 0.080 TO 0. 100.
38 LEVEL 5 ACTUAL = #0.040 of CAL LEVEL 5 ACTUAL

CAL LEVEL 5 ACTUAL = 0.350 to 0.450

S2 LEVEL 0 ACTUAL = #0.010 FROM ZERO

SO2 LEVEL 1 ACTUAL = #0.010 OF THEORETI CAL VALUE

SC2 LEVEL 5 ACTUAL = #0.040 OF THEORETI CAL VALUE
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A 2.5 Daily Summries

' Since error-free data transm ssion cannot be guaranteed t hrough tel ephone
lines, it is essential that the daily summaries be generated by the station
operator while they are at the nonitoring site.

Only when instructed to do so by the OSC under unusual circunstances,
whi ch include printer failure or when environmental conditions
prohibit site access, should data be polled by the stati on operator
vi a modem conmuni cati ons.

The val i dation process requires that the polled data be conpared to strip charts
and to daily sunmaries generated on-site (see Figure A 2-7, Sanple Daily
Summary) .

ACTI VI TI ES:

The Daily Summaries are printed by the station operator while he/she
perforns the procedures outlined in the SunX data | ogger's Wekly Station
Checklist (see Figure B.1.1-1). Although the DPC polls daily sunmmaries
from nmonitoring sites having telephones on a daily basis, and sites
wi t hout tel ephones on a weekly basis, the polled data is in raw form and
nust be validated prior to its release and use. Mst nodens used in the
polling of this data are equipped with error controlling devices which
assist in establishing error-free data transm ssion. These devices are
commonly called Error Control Mdul es (ECMs).

SENDI NG DOCUNMENTATI ON:

Each original Daily Summary nust be kept at the station. Send a legible
copy of each Daily Summary in the bi-nonthly packet to the DPC

A 2.6 Wekly Station Checkli st

Weekly Station Checklists are conpleted for each instrunent at the
nonitoring site at |east weekly. More frequent checks may be required to
docunent abnornmal conditions, such as i nstrunment nmal functions or to assist inthe
validation of unusually high data events.

Weekly station checks should not be perforned during periods of data
col | ection which exceed National Arbient Air Quality Standards
(NAAQS) (0.12 ppm for ozone), but shoul d be postponed and perforned
imedi ately after the air pollution episode).

ACTI VI TI ES:

1) VEekIK Station Checklists, along with acconpanying detail ed procedures
for the specific instrunents at each station, are included I n Section
B. Wien checks of specific station equipnment are not wthin
nor mal / expect ed ranges, these occurrences should be starred (*) on the
checkl i st and appropriate comrents shoul d be added to the station | og.

2) Wile conpleting the SumX Data Logger Wekly Station Checklist, the
foll owi ng documents will be generated

e Daily Summaries
e« Power Failure Logs

3) Astation check shoul d be perforned each site visit or at a m ni mum of
once per week.
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COLUWN NUMBER
CHANNEL NUMBER
CHANNEL NAME
CHANNEL UNI' TS
FULL SCALE VALUE
ZERO VALUE -.
I NPUT RANCE

I NPUT TYPE

COLUWN NUMBER
CHANNEL NUMBER
CHANNEL NAME
CHANNEL UNI' TS
FULL SCALE VALUE
ZERO VALUE

I NPUT RANCE

I NPUT TYPE

1

CALI BRATI ON- RESULTS
COLUMNS # & NAME

01 s
02 @8
03 CAL

ACTUAL
THECRETI CAL

THECRETI CAL
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12/ 10492***********Bf\g;f\i\l*D’?*L\lE*************
01 02 03 04 05 06 07 08
01 02 03 11 09 09 13 15
s (og CAL WD WS SVG ™ DPT
PPM PPM PPM DEG VPH VPH DGC DGC
.490 . 479 980 540 100.0 100.0  50.0  50.0
010 -.021 -.020 0 .0 .0 -50.0 -50.0
1 1 1 5 5 5 5 5
S S S D D D D D
001 051 000 238 7 1.0 9.7 5.3
001 055 000 192 .5 .6 9.0 5.1
001 062 000 209 .6 .6 9.3 5.0
001 063 000 213 .9 1.1 9.2 5.0
001 067 000 251 1.1 1.4 10.2 4.9
001 070 000 211 4 .5 10.3 4.8
. 002 . 075 000 274 1.6 1.8 11.5 4.8
002F .070F .Q00F  278F  1.9F  2.3F 14.0F  4.9F
001< .072< .000<  288<  3.9<  4.5< 14.9<  3.6<
001D .065D .000D 291D 3.0D 3.9D 15.7D  3.7D
002B  .230C .210 333 3.3 4.2 15.2 6.4
. 002 066 000 316 3.2 4.4  14.8 7.3
. 002 068 000 301 3.9 5.2 15.5 7.9
. 002 057 000 288 4.2 5.1 15.3 7.9
. 002 051 000 294 3.6 4.5  16.1 7.8
001 065 000 289 4.3 5.3 15.7 7.8
001 . 083 000 294 4.1 5.2 14.9 7.9
001 085 000 277 4.0 4.6 13.1 8.0
001 107 000 275 3.4 3.8 12.7 7.9
001 070 000 259 1.6 1.8 12.1 7.8
001 031 000 260 .9 1.3 11.3 7.6
037B .066C .067C 175 .6 .6 9.8 6.7
213B  .198C .201C 174 .6 .6 9.2 6.0
005C .035B .003B 225 .8 .9 8.7 5.5
001< .021< .000<  285<  2.0< 2.7< 12.4<  6.2<
09 10 11 12 13 14
19 99 05 06 07 08
SaL RNF STP REF PVR oL
WB I NC DGC WT VLT VDC
500 20.00 100.0 1000 500  5.00
0 .00 .0 0 0 .00
5 1 1 5 5
D S S S S
-1 .00  25.2 1000 120 1.80
-1 .00  24.5 1000 120  1.80
-1 .00 24.0 1000 120 1.79
-1 .00  23.6 1000 120 1.78
-1 .00  23.3 1000 119 1.77
8 .00 23.1 1000 119 1.76
90 .00 23.2 1000 119 1.76
262F  .00F 24.3F 1000F  119F 1.76F
379<  .00< 25.8< 1000<  119< 1.78<
502 .00 26.0 1000 119 1.78
560 .00  25.9 1000 119 1.78
588 .00  25.4 1000 119 1.77
725 .00  25.3 1000 119 1.77
563 .00 25.1 1000 119 1.77
580 .00 25.1 1000 120 1.77
478 .00 25.0 1000 120  1.77
282 .00 25.0 1000 120 1.78
111 .00  25.4 1000 119 1.78
27 .00 25.5 1000 119 1.79
1 .00  25.9 1000 119 1.80
-1 .00  25.9 1000 119 1.81
-1 .00  25.8 1000 118 1.81
-1 .00  26.1 1000 119 1.81
-1 .00 26.5 1000 119 1.81
215< 00< 25.0< 1000<  119< 1.78<
LEVEL 0 LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5
.001C .084C . 420C
. 000 .090 . 400
-.001C .089C . 403C
. 000 .090 . 400
. 004C .090C . 408C
. 000 . 090 . 400
Figure A 2-7. Sanple Daily Summary.
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SENDI NG DOCUNMENTATI ON:

1) Mintain the original of each Weekly Station Checklist at the station.
{\/Ialltha ([:)%%y of the Weekly Station Checklists in the bi-nonthly packet
o the .

2) In the event that five site visits are scheduled within one nonth
or if a non-scheduled site check is perforned, the \Wekly Station
Checklists have colums for three visits. Two Weekly Station
Checklists will be mailed to the DPC per nonth.

A.2.7 Calibration Forns

) A multipoint calibration is performed on a nmonthly basis with no changes
inthe sanple line configuration. 1f the calibrationisrequired as a result of
Span drift, however, a sanple line integrity check (SLIC) will be required.

Pl ease perform SLICs only under the direction of OSC personnel.

If the slope between the calibrator and the ozone anal yzer is between 0.90 and
1.10, no SLIC is required.

toll The sequence of events for perfornming a nmultipoint calibration is as
ol | ows:

CAL PO NT PPM RANGE

1. /ERO
2. hi gh val ue (concentration range between 0.380 and 0.420 pgm
3. m rTirange val ue (concentration range between 0.150 and 0. 200
4, Pgw range val ue (concentration range between 0.030 and 0. 080
DER
RO
ACTI VI TI ES:

1) See Section E for the specific procedures to perform a nultipoint
cal i bration.

SENDI NG DOCUNMENTATI ON:

1) Ozone multipoint calibrations are required nonthly. The calibration
shoul d be perfornmed on the first Tuesday of each nonth. Results of
g! | multipoint calibrations are called into the OSCfor eval uation and

i scussi on.

2) |If amltipoint calibration was performed, the original cop¥ of each
formwill be nmaintained at the station. Send a |egible photocopy of
each formin the bi-nonthly packet to the DPC.

A. 2.8 Back-up Docunentation

Shoul d any of the data being nmailed get |ost or damaged, our only back-up
]gflthe ?ystem|s with the station operator. Hence, it is inportant to naintain
iles of:

e Station Log Book Records
e Power Failure Logs o

e \Wekly Qzone Zero/ Span/ Preci si on Check Forns and

Maxi mum Hour |y Average Concentration Verification Forns

Dai |y Sunmaries )

Weekly Station Checklists

Mil tipoint Calibration Forns ) ) )
Transter Standard Certification Information (if applicable)
Performance Audit Data

Site Systens Audit Data
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A. 3 STATI ON OPERATOR RESPONSI BI LI TI ES

Station operators are responsi ble for sending data packets to the DPC on
a bi-nmonthly basis. The first data packet should contain all docunmentation
corresponding to the data collected fromthe 1st day of the nonth through the
15th of the nonth, and the second data packet should contain all docunentation
corresponding to the data collected fromthe 16th day of the nonth through the
end of the nonth. Both data packets nust be sent to the DPC within a week
followi ng the end of the conpleted nonitoring data period. These data packets
nust include all information generated during the nmonitoring data period and
under normal site operations, Including:

A. 3.1 - The yell ow copi es of conpleted station | og book pages (the pink
copy goes to the OGSO

A 3.2 - Copies of Power Failure Logs

A 3.3 - Reviewed and annotated Strip Charts

A 3.4 - Copies of Wekly Zero/ Span/ Preci sion Check Form (ZSP Form, and
Maxi mum Hourly Average Concentration Verification Forns

A 3.5 - Copies of Daily Summaries

A 3.6 - Copies of Wekly Station Checklists

A 3.7 - Copies of Calibration Forns (if applicable)

A 3.8 - Back-up Docunentation (if applicable)

NOTE: When the data packet is received by the DPC, a postcard will be sent

back to you acknow edgi ng the recei pt of the packet.

If this postcard is not received within 2 weeks of your sending
the data packet, notify the DPC before sending any additional
dat a packets.

A.3.1 Station Log Book

The station | og book must accurately reflect all site activities, docunent
all tel ephone conversations with nonitoring support personnel, and refer to all
docunents generated as a result of daily operations.

ACTI VI TI ES:

1) Docunent all observations and activities in the station |og book.
Pl ease note that all entries are to be nade in Local Standard Tine
(LST). See Figure A 3-1, Sanmple Station Log Book Entry, for an
exanpl e.

Usef ul observations include station | og notes regarding the current
weat her conditions at your site. Helpful observations include:

cl oud cover (clear, scattered, cumulus, etc.);

wind information (northerly w nds, calm wi ndy, etc.);

relative tenperatures (cold, cool, warm etc.);

hum dity (dry, confortably hum d, etc.);

precipitation events (rain this norning, snowi ng at present tinme,

forecast for snow this evening); and/or

o prescribed burns or wild fires, local road construction, or
simlar disturbance

» any comments regarding significant neteorol ogical events since

the last station visit (high winds on Thursday, February 4,

t hunderstorns | ast night, heavy snowfall |ast two days, etc.).
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Station _ LZHADL Page S7

Station Operator T Smith

National Park Service Air Quality Monitoring Station Log

Date Time Action 5;2?;1;
200/ p 540 || 1 ) Continued from previous page T Sonith
CST N T Somidh in Jfaézo,u For waekl 57&;/700 Check
Seatdered s, /) [ 9hZ Lincks out oF he norts, 600/
0545 f/fanjea’ sZrip chard paper. | |
0600 /e‘/nz‘mj Aarly summarie.s.
06/5 || - /ﬂe/‘frm/nj sFadion C,ABCK
0620|| Downed 53 F cal |
065 .,/(//o/a‘ed &3% cal. . i |
063\ Lpwpea all met parame-éerf ] |
0655\ Lppea all met, po aq{rastmen%s were made. |
0701 anf:cc/ ,OaWef 7Ca//ure /o
0705 C)/)&C/(/c,a/ SuUmx fsi'r/p cAaré zf:me /z/t? |
ﬁaljusrm&rﬂLj were pade. |
0725 Power tailure. , |
0809 Fower resfored 47@‘er é/$/m/na~ée5
09/0|| Keset Szér/ chard Z/me.
vos|| (alfed Arr /?agource 5;93@;://\5765 fo order
Jamp/e «/0/:-44 ﬂ/fers _
049 || Lswned ozone ¥ cal For f/%er C/;an 7e..
/006 U/o/ae.a/. aZOnefca/ affe/ i lter CLAQn7§ o/0/
‘was vnvsvally dicty. Thére pave
ée@n some. grass ires ih 1he park
ZL/WZ_/‘ may Aaua Condributes! 2 the
O/CZ r)S.
1025~ 5—z§arfea/ an. ozone. Span fo C’on@?é/an/ 7[\/&/
B ‘7gf SO minutes.
2257 || Comp/aéed Control chards £ check //J-és
D30 R Jiﬁmz%

AR YA O/&/Qc;/é/mj station.

RrsT OF Pﬁéfjﬂ/f[/m/yﬁéi Yy
LEFT LSLAVK,

[ 1 Continued on following|page

White Copy - to remain in station notebook Yellow Copy - to DPC Pink Copy - to Monitoring Support Contractor

Figure A 3-1. Sanple Station Log Book Entry.
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These types of observations wll help evaluate the overal
performance of all air quality and neteorol ogical equ!Pnent and
provide the NPS with additional confidence in the quality of the
reported data.

It is also inportant to docunent all site activities in the station
| og book. This includes all maintenance perforned, observations on
anal yzer/ sensor perfornmance, and anY other information you feel is
inmportant. It is extrenely useful to note the tines that specific
colums (data Io%%er i nputs) are "down" (taken off Iline) during
station checks. iswill help the DPC to check the overall system
peafoan&nfedand to know the validity of the reported values are
I ndeed vali d.

Exanpl e station | og book entry:

Station
Date Time Action Operator

Ccolumns 4-9 down. J. .

Columns 4-9 utp. ] Smith

Tlpged precipitation bucket
f

10 times to check system
performance and accuracy.

2) Make certain that both "COPY' pages are legible. Place the stiff
pi ece of cardboard provided along with the |og book between the
pages so additional copies are not nmade unintentionally.

3) Make certain that the station nane is Ie%ible on the original and on
the "COPY" pages of the station |og book.

4) Not e t he spaces to check "Continued FromPrevi ous/ On Fol | owi ng Page"
at the upper left and [ower right corners of the |og book page.

5) If a page has been partially left blank, note on the page "REST OF
PAGE ENTI ONALLY LEFT BLANK. "

6) Sign the log book each visit (first initial and full last nane);

thi's is especially inportant for stations with multiple operators.
SENDI NG DOCUMENTATI ON:

1) The station |og books are set-up with 3-part carbonl ess |og book
p%ggs. The original page will be maintained at the station.” Both
' Y" pages are renpved fromthe station |og book and the yellow

co is sent in the bi-nonthl acket to the C. The pink co is
seﬁ directly to thé GsC nonthlg. P by

2) Be certain that all station | og book entries through the end of the
nonth are included with the second data packet forwarded to the DPC.

A. 3.2 Power Failure Logs

The Odessa data | ogger has the ability to record the ten (10) nost recent
power fail ures. This power failure log is necessary to docunent tines and
durations of power failures on strip charts (see Figure A 3-2, Sanpl e Gdessa Data
Loggér Power Failure Log). Note that "PLAYBACK' nmessages are al so | ogged here,
"PLAYBACK" indicates the time when the data | ogger was in "PLAYBACK' node, such
as data | ogger mai ntenance periods. Beware that during periods of extensive data
| ogger maintenance (or nmore than 10 actual power failures), actual "POAER FL"
nessages may scroll off.



POAER FAI LURES

Figure A 3-2.

POAER FL 17:
PLAYBACK 14:
PLAYBACK 10:
POAER FL 10:
POAER FL 11:
POAER FL 23:
PLAYBACK 14:
POAER FL 03:
POAER FL 17:
POAER FL O01:

06: 40 0033
43: 13 0033
07:11 0033
06: 40 0033
16: 50 0031
06: 59 0029
43: 43 0025
26: 46 0020
42:10 0009
34:12 0002

Sanpl e Cdessa

13:15: 12
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12/10/ 92 BADLANDS NP

UNTIL 17:06:45 0033 0812
UNTIL 14:51:18 0033 O07E4
UNTIL 10:09:21 0033 07D7
UNTIL 10:06:45 0033 0807
UNTIL 11:45:56 0033 0799
UNTIL 23:45:12 0031 0767
UNTIL 15:05:50 0025 O0OYED
UNTIL 04:17:19 0020 0756
UNTIL 17:45:13 0009 0723
UNTIL 03:06:31 0002 0701
Data Logger Power Failure Log.
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2ACTI VI TI ES:
1) The power failure log is printed by the site operator while
performng the Wekly Station Checklist.
2) Make absolutely certain that legible copies can be made if
necessary.

SENDI NG DOCUNMENTATI ON:

1) The nmonitoring station operator has the option of either generating
two copies of both the daily summari es and power failure |log while
performng the weekly station check, or naking photocopies of the
Pri ntouts generated during the site visit. A legible copy nust be
orwarded to the DPC and the original nust be namintained at the
nonitoring station as a back-up in the event that the bi-nonthly
data packet is lost, and as material for the station operator's
review of the Prelimnary Monthly Data Report.

2) The original copy of each power failure log will be kept at the
station. Send a |egible copy of each power failure log in the bi-
nmont hl y packet to the DPC.

A.3.3 Strip Charts

Strip charts are considered to be the prinmary database for gaseous
pollutant nmonitors since they provide a graphical record of instrunent
performance. The station operator will need to reviewand annotate strip charts,
noti ng power failures, abnormal hourly averages, unusual chart traces, etc.
Not es shoul d be entered on the chart paper so as to not interfere with any chart
data recordi ngs (see Figures A 3-3a and A 3-3b).

ACTI VI TI ES:

1) Cut and renove the chart paper at 2400 (mi dnight) on the 15th of the
nonth if you are preparing to send in the first bi-nonthly data
packet, or at 2400 (mdnight) on the last day of the month if you
are preparing to send in the second bi-nonthly data packet. Make
certain that the recorder has enough paper to last until the next
schedul ed station visit.

2) Annotate the beginning and end of each strip chart with the
following (as in Figures A 3-3a and A 3-3b):

Operator's first initial and full |ast name;

St ati on nane;

Chart Begins: (Date and Local Standard Tine);

Chart Ends: (Date and Local Standard Tine);

The equation used to determ ne ppm concentrations from % chart
readi ngs; and

o If applicable, indicate which <colors correspond to what
paraneters (3, S, etc.) if the strip charts are nulti-pen.

3) Annotate the date at the begi nning and end of each 24-hour segnent
of the strip chart (see Figure A 3-3b). The starting time of the
daily automatic Zero and Span shoul d provi de a good tinme reference.

4) Review the strip chart trace and identify all power failures |isted
on the power failure logs on the strip chart (see Figure A 3-2).
NOTE ANY POANER FAILURES AND ANY PERIODS WHERE THE ACTUAL TIME
DI SAGREES WTH THE TI MES PRE- PRINTED ON THE CHART PAPER
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Figure A 3-4.

Sanpl e Abnor nal

Strip Chart Traces.
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The strip charts nust be clearly annotated to docunment all power failures
and to chart data | ogger conparisons, station checks, and any event which
may |l ead to data invalidation. Abnornmal chart traces, such as those shown
in Figure A 3-4, nust be reported i medi ately to the OSC

A 3.4 Wekly Ozone Zero/ Span/ Preci sion Check Fornms (ZSP Forns) and
Maxl mum Hourly Average Concentration Verification Forns

Note: The Odessa data | ogger is programed to report ozone data in parts
per billion (ppb). NPS SOPs and other report docunents were
devel oped to report air quality paraneters in parts per mllion
(ppm). Were data is reported in ppb, the station operator will
need to convert it to ppmby dividing all data val ues by 1000 before
transfer to any data validation or calibration form(i.e., 58 ppb =

0. 058 ppn).
A . 3.4.1 Weekly Ozone Zero/ Span/ Precisi on Check Formns

The resul ts of the autonmatical ly activated Zero, Span, and Preci sion Events
and the strip chart recorder's responses to these events are recorded on the
Weekl y Qzone Zer o/ Span/ Preci si on Check Form (ZSP Fornm) by the station operator.
The automatic Precision Event is usually performed on Tuesday. The purpose of
the ZSP Formis to conpare the strip chart values to the data | ogger val ues as
part of prelimnary data validation for that 24-hour period.

Daily Zero and Span Events are automatically activated. Wekly (usually
Tuesdays) Precision Events are automatically activated. A review of the
follow ng automatic calibration events is perforned:

. Zero 5 Dai | y)
Recor ded as ZERQ SPAN ZERO ACTUAL (paraneter QZONE for anal yzer and

B CAL for calibrator) in the CALIBRATION RESULTS section of the
Qdessa Daily Sunmmary.

. Preci si on Check (Wekl
corded as AN1 ACTUAL (paraneter QZONE for anal yzer and
B CAL for calibrator) in the CALIBRATION RESULTS section of the
Qdessa Daily Sunmmary.

Span 5 Dai | y)

Recor ded as ZERQO SPAN SPAN2 ACTUAL (paraneter QZONE for anal yzer and
B CAL for calibrator) in the CALIBRATION RESULTS section of the
Qdessa Daily Sunmmary.

Note: A Daily Summary is a list of the hourly averages obtained
fromthe Odessa data | ogger for all nonitored parameters and
calibration results, for one 24-hour period.

ACTI VI TI ES:
The station operator is required to performthe followi ng activities:
1) Conpl ete the ZSP Form (see Figure A 3-5).
Note: The forns within Sub-section A 3.4 have been conpl eted usi ng
data fromthe exanple strip charts and Daily Summary found
within this SOP.

2) Review the Calibration Sunmary results for each day and verify the
fol | owi ng:

- (QZONE, B CAL, AND S ZERO ACTUAL results are +0.010 ppm of
0. 000
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- (B CAL SPAN2 ACTUAL results are between 0.350 and 0. 450
- (ZONE SPAN2 ACTUAL results are +0.040 of O3 CAL SPAN2 ACTUAL

If you have any questions about determning the acceptability of
Preci si on checks, please refer to Section D or call the OSC

3) Since it is not practical to nake photocopies of all strip charts,
it is necessary for the station operator to conplete the forns
according to the foll owing procedures. These procedures require the
operator to conpare three data points (Zero, Span, and Precision)
for one day each week (usually Mndays) between the data | ogger and
the strip chart record. In doing so, the "traceability link" is
establ i shed between the strip chart and the Daily Sunmary printed
fromthe data | ogger.

* On the Daily Summary, locate the calibration results for QZONE
and O3 CAL and transcribe the ZERO, SPANl, and SPAN2 ACTUAL
values in the correspondi ng space provi ded on the ZSP Form

*» Fromthe strip chart record, find the automatically activated
Zero and Span check that corresponds with the weekly Precision
check (usually on Mndays). Record the last five (5) mnute's
average chart traces for the Zero, Precision, and Span Event
c?ecks on the ZSP Formunder the CHART % col um (see Figure A 3-
5).

» Calculate the pollutant concentration using the chart % to ppm
formula of the last 5 minutes of the event's chart trace and
record the resulting concentrati on under the CHART PPM col um of
the ZSP Form The cal cul ated chart concentration rmust be within
+0. 008 ppm of the data | ogger averaged concentration.

» |If the calculated strip chart concentrations vary fromthe data
| ogger concentrations by nore than +0.008 ppm if Span chart
traces are irregular and/or out of the prescribed linmits, or if
abnormal strip chart traces are noted during the review and
annotation of the strip charts (see exanples In Figure A 3-4),
pl ease notify the OSC so the problenms may be corrected.

SENDI NG DOCUNMENTATI ON:

The ZSP Formwi || be maintained for the duration of the nonitoring program
Wit h phot ocopi es forwarded to the DPC pronptly on a bi-nonthly schedul e as
part of the bi-nmonthly data packet. The original of each form is
mai nt ai ned at the station.

.2 Maxi mum Hourly Average Concentration Verification Forms

The purpose of the Maxi mum Hourly Average Concentration Verification Form

is to conpare the maxi mum hourly average concentration recorded by the data
| ogger with the maxi mum hourly average concentration traced by the strip chart
recorder for each 24-hour period. The station operator is encouraged to nake
comrents regarding the validity of the data on this form

ACTI VI TI ES:

The station operator is required to performthe followi ng activities:

1) Conplete the Maxi mum Hourly Average Concentration Verification Form
(see Figures A 3-6, with colums a through e).
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la) Review the Odessa Daily Sunmari es.

e Reviewall of the daily summaries follow ng the guidelines in
the attached "What to Look for on Daily Summari es" gui de (see
Table A 3-1, page 15 in this section). Docunent unusual
conditions in the station | og book and notify the OSC

e Review each Daily Sunmary to | ocate the highest hourly average
and hour of occurrence. It may be helpful to underline or
hi ghlight the highest hourly average on the daily sumari es.
If there are several identical hourly averages occurring on the
sane day, use the first average. DO NOT USE HOURS WTH B, C,
F, < or D DATA FLAGS Record the highest hourly average
(colum a of the fornm and hour of occurrence (colum b of the
for for each day of the nonitoring period on the Maxi num
Hourly Average Concentration Verification Form

1b) Review and Annotate Strip Charts.

Figure A 3-3b (page 7 of this section) shows an exanple of howto
annot ate the maxi mum hourly average results on the strip chart.

« It is inportant to remenber that the Qdessa data | ogger
averages data at the end of each hour. For exanple, data noted
as "hour 03:00" was collected between 02: 00 and 02:59. On the
strip chart, locate and annotate the hour of chart trace that
corresponds to the highest hourly average and hour of
occurrence for each day recorded on the Maxi mum Hourly Average
Concentration Verification Form

* Record the average chart trace for that hour on the Maxinmm
Hourly Average Concentration Verification Form(colum c of the
form) and on the strip chart.

*« Calculate the pollutant concentration fromthe average chart
trace (colum c of the forn) for each day of the nonitoring
period. The chart to ppm conversion equation to be used is:

chart % - anal yzer Zero value in chart % = concentration
200 in ppm

Record the result on the Maxi mum Hourly Average Concentration
Verification Form (colum d of the forn) and on the strip
chart.

e Verify that the calculated chart concentration for each day is
within £0.008 ppm of the data [|ogger nmaxinum hourly
concentration.

¢« Again, nmake any appropriate notes about the acceptability of
the data in the coments (colum e of the fornj.

SENDI NG DOCUNMENTATI ON:

The Maxi mum Hourly Average Concentration Verification Form nust be
mai ntai ned for the duration of the nonitoring program with photocopies
forwarded to the DPC pronptly on a bi-rmnthl¥ schedul e as part of the bi-
monthly data packet. The originals of each formare maintained at the
st ation.
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WEEKLY ZERQ SPAN PRECI SI ON CHECK FORM
(ZSP FORM
STATION: OPERATOR:
FORMULA USED TO CALCULATE O3 PPM FROM CHART %
FORMULA USED TO CALCULATE SO2 PPM FROM CHART %
\EEK: DATE:
ZERO |[CHART 9% CHART SPANL CHART 9% CHART SPAN2 |CHART % CHART
PPM J (PRECI SI ON) PPM PPM
sz
QZONE
3 CAL
V\EEK: DATE:
ZERO |[CHART 9% CHART SPANL CHART 9% CHART SPAN2 |CHART % CHART
PPM J (PRECI SI ON) PPM PPM
sz
QZONE
3 CAL
V\EEK: DATE:
ZERO |[CHART 9% CHART SPANL CHART 9% CHART SPAN2 |CHART % CHART
PPM PPM PPM
sz
a3
CAL
RANGES OF ACCEPTABLE VALUES
ZERO SPANL SPAN2
S2 +0. 010 ppm Bet ween 0. 081 and 0. 099 ppm +0. 040 ppm
QZONE +0. 010 ppm CAL PRECI SI ON £10% CAL SPAN %0. 040 ppm
3 CAL +0. 010 ppm 0.080 to 0.100 ppm 0.350 to 0.450 ppm
Strip Chart || @ ZERO 0. 008 ppm 3 PRECI SI ON +0. 008 ppm a3 SPAN 0. 008 ppm
(Chart ppm
Figure A 3-5. Exanple Wekly Zero/ Span/ Preci sion Check Form (ZSP Form for

Bi - Monthly Mailing.
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MAXI MUM HOURLY AVERAGE CONCENTRATI ON VERI FI CATION FORM  DAYS 1-15

PARANVETER: FORMULA USED TO CALCULATE PPM FROM CHART %
MONTH' YEAR: STATION.
OPERATOR: COWPLETED BY:
CORRESPONDI NG
DATE|MAX ODESSA HOUR AVG | HOUR CHART % CHART PPM
PPVE FOUR AVG COVMENTS CONCERNI NG DATA VALI DATI ON
(a) (b) (c) (d) (e)

1

2

3

)

5

6

7

8

9

10

11

12

13

14

15

NOTES: Do NOT include hours with flags: B, C, D, F, and <.
* Calculated chart concentration rmust be w thin £0.008 ppm of data | ogger val ue.

# PPB + 1000 = PPM

Figure A 3-6a. Exanple Maximum Hourly Average Concentration Verification Form
Dates: 1-15.
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MAXI MUM HOURLY AVERAGE CONCENTRATI ON VERI FI CATION FORM  DAYS 16-31

PARAMETER:

FORMULA USED TO CALCULATE PPM FROM CHART %

MONTH YEAR:

STATION:

OPERATOR:

COVPLETED BY:

DATE ™ PP

MAX CDESSA HOUR AVG

(a)

HOUR
(b)

CORRESPONDI NG
HOUR CHART % | CHART PPM
AVG COMMVENTS CONCERNI NG DATA VALI DATI ON

(c) (d) (e)

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

NOTES: Do NOT include hours with flags: B, C, D, F, and <.

* Calculated chart concentration rmust be w thin £0.008 ppm of data | ogger val ue.

# PPB + 1000 = PPM

Fi gure A. 3-6b.

Exanpl
Dat es:

e Maxi mum Hourly Average Concentration Verification Form
16- 31.
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Table A 3-1. Wat to Look for on Daily Sumari es.

QZONE VALUES > 0. 125 ppm OR < 0.010 ppm -
I ndi cat e exceedances of the ozone standard or abnornally | ow val ues.

NEGATI VE NUMBERS -
Are atypical for ozone, sulfur dioxide, wind speed, wind direction, solar
radiation, rainfall.

FLUCTUATI NG VALUES -
Czone val ues normal ly do not change by nore than 0.030 ppmfrom one hour to the

next .
WR - St eady val ues or continuous Zero (0) or Span (360) values are atypical.
WP - St eady val ues or continuous Zero (0.0 or Span (25 nis or 50 nph) are atypical.
SCAWS - Shoul d al ways be > WS
TEMP - St eady val ues or continuous Zero (-50.0) and Span (+50.0) val ues are atypical.

SOL RAD - Look for diurnal values; |low at night and hi ghest during md-day. Sunmer
maxi mum val ues should be > wi nter val ues.

RAI'N - Look for data flags - should be no flags.

STP - Thi s measures shelter tenperature, which nmust be 20-30°C (19.4 to 30.6°0);
val ues shoul d change sl owy.

CAL| BRATI ON SUMVARY:

QZONE ZERO ACTUAL = *0

B CAL ZERO ACTUAL = #0.010 FROM ZERO

QZONE SPANL ACTUAL within 0.010 ppmof CAL LEVEL 1 ACTUAL.
8 CAL SPAN1 ACTUAL = B CAL ZERO ACTUAL = 0.080 TO 0. 100.
QZONE SPAN2 ACTUAL = #0.040 of O3 CAL SPAN2 ACTUAL

O3 CAL SPAN2 ACTUAL = 0.350 to 0.450

SQ2 ZERO ACTUAL = #0.010 FROM ZERO

SC2 SPAN1 ACTUAL = #0.010 OF EXPECTED VALUE

SC2 SPAN2 ACTUAL = #0.040 OF EXPECTED VALUE

. 010 FROM ZERO
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A 3.5 Daily Summries

' Since error-free data transm ssion cannot be guaranteed t hrough tel ephone
lines, it is essential that the daily summaries be generated by the station
operator while they are at the nonitoring site.

Only when instructed to do so by the OSC under unusual circunstances,
whi ch include printer failure or when environmental conditions
prohibit site access, should data be polled by the stati on operator
vi a modem conmuni cati ons.

The val i dation process requires that the polled data be conpared to strip charts
and to daily sunmaries generated on-site (see Figure A 3-7, Sanple Daily
Summary) .

ACTI VI TI ES:

The Daily Summaries are printed by the station operator while he/she
perfornms the procedures outlined in the QOdessa data logger's Wekly
Station Checklist (see Figure B.1.1-1). Although the DPC polls daily
sumaries fromnmonitoring sites having tel ephones on a daily basis, and
sites without tel ephones on a weekly basis, the polled datais in raw form
and nust be validated prior to its release and use. Mst nodens used in
the polling of this data are equi pped with error controlling devices which
assist in establishing error-free data transm ssion. These devices are
commonly called Error Control Mdul es (ECMs).

SENDI NG DOCUNMENTATI ON:

Each original Daily Summary nust be kept at the station. Send a legible
copy of each Daily Summary in the bi-nonthly packet to the DPC

A 3.6 Weekly Station Checkli st

Weekly Station Checklists are conpleted for each instrunent at the
nonitoring site at |east weekly. More frequent checks may be required to
docunent abnornmal conditions, such as i nstrunment nmal functions or to assist inthe
validation of unusually high data events.

Weekly station checks should not be perforned during periods of data
col | ection which exceed National Arbient Air Quality Standards
(NAAQS) (0.12 ppm for ozone), but shoul d be postponed and perforned
imedi ately after the air pollution episode).

ACTI VI TI ES:

1) VEekIK Station Checklists, along with acconpanying detail ed procedures
for the specific instrunents at each station, are included I n Section
B. Wien checks of specific station equipnment are not wthin
nor mal / expect ed ranges, these occurrences should be starred (*) on the
checkl i st and appropriate comrents shoul d be added to the station | og.

2) Wile conpleting the Odessa Data Logger Wekly Station Checklist, the
fol l owi ng documents will be generated

e Daily Summaries
e« Power Failure Logs

3) Astation check shoul d be perforned each site visit or at a m ni mum of
once per week.
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10:00: 33 0345 01 BNP 168 12/ 10/ 92
01 02 03 04 05 06 07 08

CHAN RAI'N VWR WP

TEMP DELTMP RELHUM QZONE O3 CAL

UNI TS | NCHES DEG MS DEGC DEGC % PPB PPB
FSCL 10. 00 360 50.0 50.0 7.00 100.0 500 1000
ZERO 0. 00 0 0.0 -50.0 -3.00 0.0 0 0
01: 00 0. 00 240 0.3 -5.9 0.62 89.0 51 00
02: 00 0. 00 201 0.3 -6.4 0. 69 90. 3 55 00
03: 00 0. 00 152 0.3 -6.6 0. 67 90.0 62 00
04: 00 0. 00 227 0.3 -7.0 0. 67 91.1 63 00
05: 00 0. 00 202 0.3 -6.6 0. 58 91.1 67 00
06: 00 0. 00 188 0.4 -6.7 0.50 91.1 70 00
07: 00 0. 00 97 0.2 -6.0 0. 48 90.1 75 00
08: 00 0. 00F 209F 0.3F -6.1F 0.57F 90.1F 70F O0F
09: 00 0. 00 41 0.2 -5.6 0. 60 86.0 70 00
10: 00 0. 00 210 0.5 -4.8 0. 60 87.0 72< 00
11: 00 0. 00 201 1.0 -2.1 0.34 77.0 65D 00
12: 00 0. 00 243 0.9 0.5 0.41 62.2 66 00
13: 00 0. 00 268 0.6 2.1 0. 39 57.5 66 00
14: 00 0. 00 31 1.1 2.7 0.14 55.9 68 00
15: 00 0. 00 04 1.1 3.1 0. 17 55.1 57 00
16: 00 0. 00 343 1.0 3.6 0.21 56. 3 51 00
17: 00 0. 00 53 0.8 3.5 0.53 55.2 65 00
18: 00 0. 00 48 0.6 3.1 0. 99 55.2 83 00
19: 00 0. 00 07 1.2 2.2 0. 36 63.9 85 00
20: 00 0. 00 14 1.3 -0.2 0. 07 82.9 107 00
21: 00 0. 00 347 1.1 -0.6 0.12 79.2 70 00
22: 00 0. 00 05 0.9 -1.3 0.11 85.0 31C 00<
23: 00 0. 00 23 0.6 -1.5 0. 08 79.7 30C 0oC
24: 00 0.01 10 1.2 -2.1 0. 06 88.7 35 00
SUWVA 0.01 ------ 0.7< -2.1< 0.41< 77.2< 64< 00<
09 10 11 12 13

FSCL 1396 9.04 50.0 1.00 100.0
ZERO 0 0.21 0.0 0.00 .0
01: 00 01 2.99 0.4 0.01 21.9
02: 00 01 2.99 0.5 0.01 21.7
03: 00 01 2.99 0.5 0.01 21.7
04: 00 01 2.99 0.5 0.01 21.7
05: 00 01 2.99 0.7 0.01 21.7
06: 00 01 2.99 0.6 0.01 21.8
07: 00 01 2.99 0.8 0.01 21.8
08: 00 0l1F 2.99F 1.0F 0.01F 21.5F
09: 00 23 2.99 0.6 0.01 21.6
10: 00 42 2.99 0.6 0.01 21.7
11: 00 272 2.99 1.0 0.01 21.8
12: 00 383 2.99 0.9 0.01 22.6
13: 00 388 2.99 1.0 0.21 23.5
14: 00 199 2.99 1.3 0.01< 24.6
15: 00 168 2.99 1.5 0.01 24.7
16: 00 78 2.99 1.4 0.01 23.7
17: 00 37 2.99 1.0 0.01 23.5
18: 00 07 2.99 1.0 0.01 23.3
19: 00 01 2.99 1.6 0.01 22.9
20: 00 01 2.99 1.7 0.01 22.7
21: 00 01 2.99 1.8 0.01 22.1
22: 00 01 2.99 1.5 0.01 22.1
23: 00 00 2.99 1.3 0.01 22.1
24: 00 01 2.99 1.5 0.01 22.2
SUMVA 67< 2.99< 1.0< 0.02< 22.4<

CAL| BRATI ON RESULTS
STOP DAY  ACTUAL EXPECTED

ZERQ SPAN PARAMETER  START
ZERO 07 QZONE  22:30
SPAN1 07 QZONE  21:30
SPAN2 07 QZONE  22: 00
ZERO 08 @ CAL 22:30
SPAN1 08 @ CAL  22:00
SPAN2 08 @ CAL 22:00

Figure A 3-7.

22:45 0040 -01
22:00 0040 89
22:30 0040 403
22:45 0040 04
22:30 0040 90
22:30 0040 408

Sanple Daily Sunmary.

N
NhOwWRORGORON ONPENNNAT
OCOBRPONEANWOUIOUTIOOWRAOWOOUINN

TYPE
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SENDI NG DOCUNMENTATI ON:

1) Mintain the original of each Weekly Station Checklist at the station.
{\/Ialltha ([:)%%y of the Weekly Station Checklists in the bi-nonthly packet
o the .

2) In the event that five site visits are scheduled within one nonth
or if a non-scheduled site check is perforned, the \Wekly Station
Checklists have colums for three visits. Two Weekly Station
Checklists will be mailed to the DPC per nonth.

A.3.7 Calibration Forns

) A multipoint calibration is performed on a nmonthly basis with no changes
inthe sanple line configuration. 1f the calibrationisrequired as a result of
Span drift, however, a sanple line integrity check (SLIC) will be required.

Pl ease perform SLICs only under the direction of OSC personnel.

If the slope between the calibrator and the ozone anal yzer is between 0.90 and
1.10, no SLIC is required.

toll The sequence of events for perfornming a nmultipoint calibration is as
ol | ows:

CAL PO NT PPM RANGE

1. /ERO
2. hi gh val ue (concentration range between 0.380 and 0.420 pgm
3. m rTirange val ue (concentration range between 0.150 and 0. 200
4, Pgw range val ue (concentration range between 0.030 and 0. 080
DER
RO
ACTI VI TI ES:

1) See Section E for the specific procedures to perform a nultipoint
cal i bration.

SENDI NG DOCUNMENTATI ON:

1) Ozone multipoint calibrations are required nonthly. The calibration
shoul d be perfornmed on the first Tuesday of each nonth. Results of
g! | multipoint calibrations are called into the OSCfor eval uation and

i scussi on.

2) |If amltipoint calibration was performed, the original cop¥ of each
formwill be nmaintained at the station. Send a |egible photocopy of
each formin the bi-nonthly packet to the DPC.

A. 3.8 Back-up Docunentation

Shoul d any of the data being nmailed get |ost or damaged, our only back-up
]gflthe ?ystem|s with the station operator. Hence, it is inportant to naintain
iles of:

e Station Log Book Records
e Power Failure Logs o

e \Wekly Qzone Zero/ Span/ Preci si on Check Forns and

Maxi mum Hour |y Average Concentration Verification Forns

Dai |y Sunmaries )

Weekly Station Checklists

Mil tipoint Calibration Forns ) ) )
Transter Standard Certification Information (if applicable)
Performance Audit Data

Site Systens Audit Data
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SECTION B MONI TORI NG EQUI PMENT PROCEDURES AND TECHNI CAL | NSTRUCTI ONS

Conpl et ed checkl i sts assi st the Data Processing Center (DPC) in determ ning
if the instrunents at the station are operating within acceptabl e perfornmance
limts. Although a great deal of information is accessible by polling the site
and conmuni cating with the data | ogger, the station checklist docunents operating
paraneters, such as rotameter ball settings, which cannot be nonitored by the
data | oggers. Reviewof the station checklists enables the DPCto nake deci sions
whether to validate or to invalidate data. The Mnitoring Cperations Support
Contractor (OSC) uses the information to decide when to schedule station
calibration and maintenance visits. The information also aids in diagnosing
probl ens as they devel op and mnim zing instrument down-time and data | oss.

It isthe station operator's responsibility to conplete the checklists for
each instrument at the nonitoring station during the weekly station visit.

Section B includes the followi ng sub-sections:

. Section B.1 - Data Loggers

. Section B.2 - Station Calibrators

. Section B.3 - (zone Anal yzers

. Section B.4 - Continuous Sul fur Dioxide Analyzers

. Section B.5 - Meteorol ogi cal Systens

. Section B.6 - Strip Chart Records, Printers, Mdens and

M scel | aneous Equi prent

The weekly station checklists are a condensed form of the witten
procedures for station operations docunentation. Experienced station operators
wi Il probably be able to conpl ete the checklists without referringtothe witten
procedures included in this section. These procedures may be used to clarify any
probl ens i ncurred during conpl etion of the checklist or may be used as a step-by-
step guide for new and/or substitute station operators. As always, please feel
free to call nonitoring support personnel whenever any problens or questions
develop at the station. A list of contacts is included in the Introduction
section (see Figure INTRO 3).
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B.1 DATA LOGGERS

Data | oggers performmany essential functions for the anbient air quality
station and performnunerous tasks beyond sinply "l oggi ng" or recording raw dat a.
Moder n dat a | oggers, al ong wi th necessary peri pheral s, such as keyboards/ noni tors
and nodens, are often referred to as "Data Acquisition Systems." The data | ogger
provides the interface between the human operator and the el ectronic sensing
equi pnent .

The data | ogger performs the following duties:
. Measures the anal og (and digital) outputs of sensors or an anal yzer

. Converts neasured values into "engineering units", i.e., parts per
mllion (ppm) or neters per second (nis).

. Conput es user-defined averages (typically 5 minute and hourly) and
stores these averages for subsequent retrieval.

. Automatically annotates recorded values with status flags to
indicate the condition of a recorded value, such as an instrunent
under calibration, tenperature out-of-range, or others.

. Moni tors recorded val ues for out-of-range conditions and activates
an alarmor other signal if desired.

. Tracks and | ogs i nternal functions, such as power fail ures, operator
entered messages, digital errors, and others.

. Provides digital outputs to calibrators or other peripheral devices
to control functions, such as automatic calibrations, on a pre-
programed basis.
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Title

ODESSA DSM 3260 DATA LOGGER

Ef fective Date

MARCH 1996

AUTHORI ZATI ONS

TI TLE NAVE S| GNATURE
Origi nat or John F. Faust
NPS COTR John D. Ray
NPS QA O ficer John D. Ray

O her

REVI SI ON HI STORY

REVI SI ON | EFFECTI VE
NO. DATE

CHANGE DESCRI PTI ON

AUTHORI ZATI ONS
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B. 1.3 Odessa DSM 3260 Dat a Logger

PROCEDURES
B.1.3.1

B.1.3.2

B.1.3.3

Sign-in in the NPS (zone station |og book. Have a set of
Weekly Station Checklist sheets ready (see Figure B 3 1-1).
Uﬁ to three station checks may be recorded on one station
checkl i st . Record the tine, and sunmarize the weather
conditions for the past week in the station | og book. Record
your first initial and |ast nane, the Odessa serial nunber,
and the cal endar date on the weekly station checklist.

Turn on the keyboard (the switch is near the back on the right

si de). The keyboard will print various messages on the
screen, and then will ask for the "current tinme" and the
“current date." Qur operations do not require the correct
terminal tine, so you may bypass the question by pressing
<Ent er >, The keyboard wi Il display a "welcomng screen.”

Press F1 to start up, and press CAPS LOCK

Record the tine fromthe data | ogger display on the station
checklist. Do the follow ng procedure:

KEYBOARD DI SPLAY OPERATOR KEY-1 N
T

TIMEIS HAEMMSS JDAY SITE NAME MM DY YY

The Qdessa tine, Julian date, site nane, and nonth/day/year in
the above format will be displayed. Datalogger tinme should
be within five nminutes of the correct |ocal standard tine.
Verify the correct tine by calling 303-499-711 (Coordinated
Uni versal Tine) or by another authoritative standard. |f the
data | ogger time needs adjustnent, the data | ogger nust first
be put into "Playback" node. Proceed as foll ows:

KEYBOARD DI SPLAY OPERATOR KEY-I N
N

* >HHWESJDAY <ENTER>

Y @

where HHMVBSIDAY are the correct hour, mnute, seconds, and

Julian date (4 characters are necessary, i.e., 0365). The

data logger will respond with a "Y' if the entered format is

correct. The data logger will return to "Data Collection”

node after entering the @synbol (and no other characters) or
if the systemdoes not receive any characters after 3 m nutes.
Verify the tinme and date are correct, and indicate that a data
| ogger tinme change was necessary on the station checklist and
also record the data |logger tinme corrections in the station
| ogbook.

Print a power failure log. To print any data or information
fromthe Cdessa, sinply turn the printer power "ON." This
will direct all keystrokes and data | ogger responses to both
the termnal display and the printer. To print this |og, type
"F." Included with recent power failures, the Gdessa | ogs the
tinmes the data |ogger was in "Playback" node. The ten nost
recent occurrences of these conditions will be printed.
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STATI ON;
WEEKLY STATTON CHECKLT ST
SECTION B. 1.3 ODESSA DSM 3260 DATA LOGGERS
RECORD THE FOLLON NG VISSTL [ ISIT2 [ vISIT 3
B.1.3.1 SITE OPERATCR
ODESSA SERI AL NUMBER
CALENDAR DATE
B.1.3.2 UNADJUSTED CDESSA TIME (I F DI FFERENCE | S GREATER
THAN 5 M NUTES, NOTI FY THE CSC.)
LOCAL STANDARD TI ME
ODESSA TI ME ADJUSTED? (Y/N)
B.1.3.3 POMR FA LURE LOG GENERATED?
B.1.3.4 DAILY SUWAR ES GENERATED?
(NOTE DATES IN SI TE LOG BOOK)
B.1.3.5 STP 20 TO 30°C ON DAILY SUMWARI ES? (Y/N)
THERMOSTAT ADJUSTMENT MADE? (Y/ N)
B.1.3.6 CURRENT SHELTER TEMP ( CDESSA STP)
CURRENT THERMOVETER READI NG
DI FFERENCE (< 1.5°C)
B.1.3.7 DAILY SUWAR ES REVI EWED? (Y/ N)
B.1.3.8 MOST RECENT OZONE AND OZONE CAL ZERO B [cAL [ B [ca | B [ca
ACTUAL VALUES. (BOTH VALUES SHOULD
BE +10 PPB.)*
B.1.3.9 MOST RECENT OZONE AND OZONE CAL SPAN 1 (PRECISION)| @B | CAL | @8 [caL | 8 [caL
ACTUAL VALUES. (OZONE CAL SPAN 1 VALUE SHOULD BE
BETWEEN 80 AND 100 PPB, AND OZONE SPAN 1 ACTUAL
SHOULD BE +10% OF OZONE CAL SPAN 1 ACTUAL. *)
B.1.3.10 MOST RECENT OZONE AND OZONE CAL SPAN 2 ( SPAN) B |[cAL | s [ca| s [ca
ACTUAL VALUES. (OZONE CAL SPAN 2 VALUE SHOULD BE
BETWEEN 350 AND 450 PPB, AND CB CAL SPAN 2
ACTUAL VALUE SHOULD BE 40 PPB OF THE CAL VALUE.)*

* |f values are not w thin acceptabl e ranges,

notify the GOSC.

Figure B.1.3-1.

Sanpl e Cdessa 3260 Data Logger Wekly Station Checklist.




B.1.3.4

B.1.3.5

B.1.3.6
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Print Daily Summaries. The daily summaries fromthe previous
week are printed each Tuesday. Advance the printer paper to
the top of the page, turn on the printer, nmake sure it I's on-
line, and begin printing the daily summaries by entering the
nunber of days previous for the first summary you want to
print. For exanple, for last Tuesday's summary, press 7 (for
7 days ago). Repeat for each day until the sumaries for the
past week are printed.

Once the daily summaries and power failure log are printed,
deactivate (take off-line) the printer. Record the dates of
tﬂe E{inted summaries in the log book and check off on the
checkl i st.

NOTE: A copy of each daily summary nmust be sent to the DPC and
a copy nust remain at the nonitoring station. The site
operator has the option of either generating two copies
of each daily sunmary and power failure on-site, or
phot ocopying the originals and retaining the copy for
the monitoring site files. Please nmake certain that al
copi es are conpletely readabl e.

Scan the shelter tenperature (STP) colum on the daily
sumaries and verify that the station tenperature renained
between 20 and 30 degrees. EPA instrument equival ency
desi gnati on requi res gaseous pollutant anal yzers (SO2 and (B)
to be operated within this range and data col | ected when STPs
were out of this range nust be invalidated.

If the shelter tenperature has fallen outside the required
range, note in the |log book that the correspondi ng data nust
be invalidated and nake the appropriate thernostatic
adj ust nent s.

Check the current shelter tenperature by performng the
fol | owi ng:

KEYBOARD DI SPLAY OPERATOR KEY-1 N

U
HHMM .01 225 4.1 17.5 -2.48 37.9 48 00
HH: MM 495 2.97 4.7 0.01 25.4

The current shelter tenperature will appear in the 13th data

record (shown in bold above). Record the current shelter
tenperature on the station checklist. Record the value of
the shelter mercury thernoneter. The shelter mercury

thernometer should be located near the quality assurance
nonitor (QAM where the STP val ue is nmeasured. Subtract the
two values and record the difference on the station
checklist. |If the difference is greater than 1.5°, call the
OSC for assi stance.
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B.1.3.8

B.1.3.9

B.1.3.10
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9

Review the daily summaries that you just printed. Report any
unusual hourly averages to the OSC. For a list of "Wat to
| ook for on Daily Sunmmaries", see Section A-2, page 15.

Review the "CALIBRATION RESULTS' section of the daily
sumaries that were just generated (see Figure B.1.3-2).
Verify that the nost recent ZERQ QZONE/ ACTUAL and ZERO B
CAL/ ACTUAL were between -10 and 10 ppb. |If not, call the GSC
Record these val ues on the Weekly Station Checkli st.

Det ermi ne when the nost recent precision check was perforned

(previ ous Tuesday) and revi ewthe CALI BRATI ON RESULTS f or t hat

day. Verify the SPAN1/ OZONE/ ACTUAL was between 80 and 100 ppb

and the SPAN1/ O3 CAL/ ACTUAL was within 10%of that value. If

gﬁt,k(l:all the OSC. Record these val ues on the Wekly Station
ecklist.

Verify the nost recent SPAN2/ OZONE/ ACTUAL and SPAN2/ (B
CAL/ ACTUAL are between 350 and 450 ppb and the C3/ACTUAL is
within 10% of the O3 CAL/ACTUAL. If not, call the OSC
Record these val ues on the Weekly Station Checkli st.
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B.2 STATI ON CALI BRATORS

Al'l measuring devices need to be referenced to an authoritative standard.
This provides the end user confidence that the recorded val ues were neasured
accurately and that other conparative data sets are also collected with simlar
accuracy.

Station calibrators are capabl e of consistently reproduci ng cal cul ated or
neasured anounts of the substance to be neasured and presenting that quantity
(known ppm of ozone) to the neasuring device (anal yzer).

Station calibrators for ozone consist of a zero air supply, an ozone
generator, and an ozone photoneter (analyzer). |n standard practice, the station
calibrator stands by, inactive, but in a ready node, waiting for a conmand from
the data logger to output zero air or a known concentration of ozone. These
comrands may be pre-programmed or tined, or they nmay be the result of an
operator-initiated comand.

Al'l ozone calibrators in the NPS network have been nodified to output two
adj ust abl e concentrati ons of ozone. The "Span" refers to a concentration between
0. 350 and 0. 450 ppm The "Precision" refers to a concentrati on between 0.080 and
0.100 ppm Q her concentrations may be obtained by nmeking a mechanica
t hunbwheel adjustment to the ozone generator control
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1003- PC Ozone Cali brator/ Transfer Standard

PROCEDURES
B.2.1.1

B.2.1.2

B.2.1.3

B.2.1.4

B.2.1.5

B.2.1.6

B.2.1.7

Record the station nane, operator nanme (first initial and full
last nane), the instrument serial nunber, NPS property tag
nunber, and cal endar date on the Weekly Station Checklist (see
Figure B.2.1-1).

Verify that the power is on, the sanple and calibrator punps
are off, the ozone generator lanp is off, the "AUTQO MANUAL"
switch is in the "AUTO' position, and the function switch is
in "CQperate."

Verify that the "MAN O3 ADJ" t hunbwheel settingis in the SPAN
setting and the "AUTO B ADJ" thunbwheel setting is in the
PRECI SI ON setting. Check the previous week's settings to
verify that they have not been changed. Record the settings
on the Wekly Station Checkli st.

Turn on the calibrator punp and the sanple punp by activating
Event 02 (Qzone Zero) by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? 02 <ENTER>

This turns the @ colum off-line. On the chart paper, wite
"B off-line" along with the tine, date, and your nane.
Record the tine that the event was activated on the Wekly
Station Checklist and in the Site Log Book.

NOTE: I mmedi ately, the relays that activate the Dasi bi 1003-PC
sanpl e punp, calibrator punp, and pneumatic isolation
valve will be energized. This is evidenced by the
increase in the noise level in the nonitoring shelter
with the activation of the punps.

Wth the event activated by using the data | ogger, the
data for the @ and CAL will be flagged with a "C'
suffix and the erroneous data generated as a result of
the following i nstrument checks will not be included in
the hourly average.

Verify that the calibrator punp fl ow neter reads approxi mately
5 I pm Adjust if necessary noting the pre- and post-
adj ust nent val ues on the Wekly Station Checkli st.

Verify that the sanple flow meter reads 1.5 to 2.0 |pm
md-ball. Adjust if necessary, and record the pre- and post -
adj ust nent val ues on the Weekly Station Checkli st.

Turn the function switch fromthe "Operate" to the "Sanple
Frequency" position. (Cbserve the front panel display for a
m ni mum of one mnute. Record the displayed value on the
Weekly Station Checklist. If the response is outside the
opti mum sanpl i ng frequency of 40-48, notify the OSC
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STATI ON:
WEEKLY STATI ON CHECKLI ST
SECTION B. 2.1 DASI BI MODEL 1003- PC CALI BRATOR
LSt 1B 2 1 Dol B VAL Yo AT PR —
RECORD THE FOLLOW NG VISIT 1 VISIT 2 VISIT 3
B.2.1.1 S| TE CPERATCR
| NSTRUMENT SERI AL NUMBER
NPS PROPERTY NUMBER
CALENDAR DATE
B.2.1.2 PONER ON? (Y/ N)
SAMPLE PUMP SW TCH COFF? (Y/N)
CALI BRATOR PUMP SW TCH COFF?(Y/ N)
CZONE CALI BRATOR LAMP SW TCH COFF?
AUTQ MANUAL SW TCH | N " AUTO' ?
FUNCTI ON SW TCH | N "OPERATE"? (Y/N)
B.2.1.3 "MAN CB ADJ" THUMBWHEEL SETTI NG
"AUTO 08 ADJ" THUMBWHEEL SETTI NG
B.2.1.4 EVENT 02 ACTI VATED @LST
B.2.1.5 UNADJUSTED CALI BRATOR PUMP ROTAMETER SETTI NG
ADJUSTED CALI BRATOR PUMP ROTAMETER SETTI NG
(>4.5 LPM)"
B.2.1.6 UNADJUSTED SAMPLE PUMP ROTAMETER SETTI NG
ADJUSTED SAMPLE PUMP ROTAMETER SETTI NG
(1.5-2 LPW"
B.2.1.7 SAMPLE FREQUENCY (40-48) ™ ( RECORD VALUE)
B.2.1.8 CONTROL FREQUENCY (20-28) ** ( RECORD VALUE)
B.2.1.9 | NSTRUMENT SPAN SETTI NG
B.2.1.10 FUNCTI ON SW TCH RETURNED TO " OPERATE"? (Y/N)
B.2.1.11 EVENT 02 DEACTI VATED @LST (?)
* | F THE | NSTRUVENT CANNOT BE ADJUSTED W TH N RECOMMENDED LIM TS, CALL THE OSC | MVEDI ATELY FOR
ASS| STANCE.
*x | F THE FREQUENCI ES ARE OUTSI DE OF THESE RANGES, NOTI FY THE OSC | MVEDI ATELY, BEFCRE MAKI NG ANY
ADJUSTMENTS.

Figure B.2.1-1. Sanple Dasibi Mdel 1003-PC Calibrator Wekly Station

Checkl i st .
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B.2.1.10
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NOTE: No adjustnents are to be made to the Dasi bi 1003- PC ozone
calibrator by the station operator unless specifically
instructed to do so by the OSC (reference instruction in
the Site Log Book). Adjustments to the calibrator areto
be made only by the OSC during sem annual site visits.

Turn the function switch from the "Sanple Frequency" to the
"Control Frequency" position and observe the front panel display
for a mnimumof one mnute. Record the displayed value on the
Weekly Station Checklist. If the response is outside the
opti mumcontrol frequency, 20-28, notify the OSC as not ed above.

Turn the function switch fromthe "Control Frequency" position
to the "Span" position. Cbserve the display for a m ni num of
one mnute. Record the displayed value on the Wekly Station
Checklist. |If the value has changed since the last site visit.

Return the function switch to the "Operate" position.

Once all checks on the Dasibi 1003-PC are conplete, place the
appropriate colums back on-line by deactivating the Gzone Zero
which was activated in Step B.2.1.4. This is acconplished by
perform ng one of the foll ow ng procedures:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? <ENTER>

DEACTI VATE WH CH EVENT( S) 02 <ENTER>

If you are not at the prompt (>), deactivate the Qzone Zero by
perform ng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N
DEACTI VATE WH CH EVENT(S) 02 <ENTER>

NOTE: Immediately all relays should be deactivated. This is
evi denced by the deactivation of the calibrator punp and
the sanple punp. The nonitoring shelter will now be
noti ceably quieter.

On the B chart paper, wite "C3 on-line" along with the time
and date. Note in the Station Log Book when the channels were
brought back on-1Ii ne.
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B.2.2 Monitor Labs Mbdel 8550 Cali brator Wth Mnitor Labs 8810 Transfer Standard

PROCEDURES
B.2.2.1

Not e:

Record the site name, operator nanme (first initial and full
last nane), the instrument serial nunber, the NPS property
nunber, and the cal endar date on the Wekly Station Checkli st
(see Figure B.2.2-1).

B.2.2.2 through B.2.2.6 apply to the M. 8810 transfer standard.

B.2.2.2

B.2.2.3

B.2.2.4

B.2.2.5

B.2.2.6

Verify that the power is on (the POAER switch and the ozone
concentration display should be illum nated).

Verify that the RANGE sel ector switch on the front of the M
8810 ozone analyzer is in the 0.5 position (the RANGE |ight
shoul d be illum nated).

Turn on the calibrator punp and the sanple punp by activating
Event 02 (Qzone Zero) by performing the foll ow ng:

TRS KEYBQARD DI SPLAY OPERATOR KEY-IN
> C

CCDE: NPSAI R

ACTI VATE WHI CH EVENT(S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? 02 <ENTER>

This turns the @ colum off-line. On the chart paper, wite
"B off-line" along with the tine, date, and your nane.
Record the tine that the event was activated on the Wekly
Station Checklist and in the Site Log Book.

NOTE: Immediately, the relays that activate the M. 8810
transfer standard sanple punp, calibration punp, and
pneurmatic isolation valve will be energized. This is
evidenced by the increase in the noise level in the
nonitoring shelter with the activation of the punps.

Wth the event activated by using the data | ogger, the
data for the @ and CAL will be flagged with a "C'
suffix and the erroneous data generated as a result of
the following instrument checks will not be included in
the hourly average.

Record the sanpl e punp rotaneter readi ng on the Wekly Station
Checkl i st. The reading should be between 0.5 to 0.7 |pm
md-ball. Adjust if necessary. Record the results on the
Weekly Station Checklist.

Press the TEST switch on the front of the M. 8810 ozone
anal yzer and record the instrunent dis[)l ay outputs. Several
attenpts will be necessary to record all of the val ues.

If the lanp voltage reading is outside of the 1.65 to 1.85
range, adjust the lanmp voltage. Please contact the OSC for
assistance if necessary. If the lanp is adjusted, record the
adj usted |l anmp vol tage val ue on the Wekly Station Checkli st.



Not e:

SECTI ON: B.2.2
REVISION. 0.1
EFFECTI VE: 12/ 94
PACE 2 OF 3

B.2.2.7 through B.2.2.8 apply to the M. 8550 calibrator.

B.2.2.7

B.2.2.8

B.2.2.9

Verif?; the M. 8550 "Run" light is illumnated, the "ozone"
switch is in position 6, the "Zero Air" switch is in the Run
position, and the "Power" switch is on. Note on the station
checklist if they are not correct settings if necessary and
note any incorrect positions on the station checklist.

Verify that the M. 8550 "@3" flow meter indicates the
predeterm ned ball height setting. Adjust if necessary,
noting the pre- and post-adjustnent values on the Wekly
Station Checklist.

Once all checks on the M. 8810 transfer standard and M. 8550
calibrator are conplete, place the appropriate colums back
on-line by deactivating the Ozone Zero which was activated in
Step B.2.4. This is acconplished by performng one of the
fol | owi ng procedures:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? <ENTER>

DEACTI VATE WH CH EVENT( S) 02 <ENTER>

If you are not at the pronpt (>), deactivate the Qzone Zero by
performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N

DEACTI VATE WH CH EVENT(S) 02 <ENTER>

NOTE: Immediately all relays should be deactivated. This is
evi denced by the deactivation of the calibrator punp and
the sanple punp. The nonitoring shelter will now be
noti ceably quieter.

On the B chart paper, wite "C3 on-line" along with the time
and date. Note in the Station Log Book when the channel s were
brought back on-1Ii ne.
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STATI ON:
WEEKLY STATT ON CHECKLI ST
SECTION B. 2. 2 MONI TOR LABS M. 8810 TRANSFER STANDARD W TH MONI TOR
LABS M. 8550 CALI BRATOR
P |

RECORD THE FOLLOW NG VISIT1(VISIT2[VISIT3

B.2.2.1 SITE OPERATOR

| NSTRUMENT SERI AL NUMBER

NPS PROP NUMBER

CALENDAR DATE

B.2.2.2 POMR ON? (Y/N)

B.2.2.3 RANGE 0.5? (Y/N)

B.2.2.4 EVENT 02 ACTI VATED AT LST

B.2.2.5 SAWLE FLOW (0.5 - 0.7 LPM

SAMPLE FLOW ADJUSTED ( Y/ N)

ADJUSTED FLOW RATE (0.5-0.7 LPM*

B.2.2.6 TEST MODE CHECK

AD OK? (YN

DA OK? (YN

LAVP READI NG (1. 65- 1. 85)

TMP VALUE

PR VALUE

AB VALUE

TIC = 6?2 (YN

RG = 0.5? (Y/N)

OFST = 10?7 (Y/N)

LAVP ADJUSTED? (Y/N)

FI NAL LAMWP VALUE (1.65-1.85)
(OR NA&) ?

B.2.2.7 "RUN' LIGHT |ILLUM NATED, "QZONE"
SWTCH IN 6, ZERO AIR SWTCH | N RUN,
AND "POMNER' SWTCH ON? NOTE | F NOT.

B.2.2.8 UNADJUSTED M. 8550 "(8" FLOMETER
SETTI NG

ADJUSTED M. 8550 "(O8" FLOWETER
SETTI NG (OR NA)

* I F THE | NSTRUMENT CANNOT BE ADJUSTED W THI N RECOMMVENDED LI M TS, CALL THE OSC | MVEDI ATELY
FOR ASSI STANCE.

Figure B.2.2-1. Sanpl e Monitor Labs M. 8810 Transfer Standard Wth
Monitor Labs M. 8550 Cali brator.
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B.2.5 Thernmo Environnental Instruments (TECO) Series 146 Dil uti on System

PROCEDURES
B.2.5.1

Record the site name, operator nanme (first initial and full
l'ast name) instrument serial nunber, NPS property tag nunber,
and cal endar date on the Wekly Station Cnhecklist (see Figure
B.2.5-1).

Verify that the anal yzer power is on. The "ON' switch on the
front panel should be illum nated. If the switch is not
illumnated, notify the OSC

Record the position of the "REMOTE SWTCH' on the Wekly
Station Checklist (the switch should be in). Aut omati c
calibrations will not occur if the switch is out.

Ensure that the @3 is on and the gas switches (zero air, SQ2,
B, A B &C are all out.

Record the zero air potentioneter setting on the Wekly
Station Checklist. The potentioneter is |ocated inside the
door on the front of the instrunent.

Record the gas potentioneter setting on the Wekly Station
Checklist. This is located inside the door on the front of
the instrument near the zero potentioneter.

Ensure the zero air and gas flow values are correct by
performing the following to activate an SO2 span event:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? 01 <ENTER>

Wth the event activated by using the data |ogger, the data
for the SO, @, and CAL will be flagged with a "C' suffix and
the erroneous data generated as a result of the follow ng
calibrator checks will not be included in the hourly average.

Verify the zero air flow and the gas flow neter readings are
as designated by the OSC during t he previ ous sem annual visit.
I f necessary, adjust the thunbwheels until the neter readings
are at their designated values. Record all "as found" and
final readings on the Wekly Station Checklist. Deactivate
the SO2 span event by performng the foll ow ng:
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SI TE:

WEEKLY STATI ON CHECKLI ST

SECTION B. 2.5 THERMD ENVI RONVENTAL SERI ES 146
DI LUTI ON SYSTEM CALI BRATOR

|

RECORD THE FOLLOW NG VISIT 1 VISIT 2 VISIT 3
B.2.5.1 SITE OPERATOR

| NSTRUVENT SERI AL NUMBER

NPS PROPERTY NUMBER

CALENDAR DATE

POVER ON ? (Y/N)

REMOTE SWTCH IN 2 (Y/N)

8 & ALL GAS SW TCHES QUT ? (Y/N)
ZERO POT SETTI NG

SPAN POT SETTI NG

W@ O
SN SN IR TN
glajfajoala
o|la|ls]lw|~

Found | Final | Found | Fi nal Found | Fi nal

B.2.5.7 ZERO AlR FLOW (LPM

GAS FLOW ( SCCM
8 ZERO Al R THUMBWHEEL SETTI NG
9 GAS THUMBWHEEL SETTI NG
10 PRI MARY PRESSURE GAUGE READI NG
11 SECONDARY PRESSURE GAUGE READI NG
12 GAS CYLI NDER S/ N

DESI GNATED CONC.

CERTI FI CATI ON DATE

W@ @@ @
N A A B B
Sl IS A I

Figure B.2.5-1. Sanpl e Thernmo Environnental (TECO Series 146 Dilution
System Cal i brator Weekly Station Checkli st.
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REVISION: 0.0
EFFECTI VE: 4/ 94
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TRS KEYBOARD DI SPLAY OPERATOR KEY-I N

> C

CODE: NPSAI R

ACTI VATE WHI CH EVENT(S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? <ENTER>

DEACTI VATE WH CH EVENT(S) ? 01 <ENTER>

Record the final zero air thunbwheel setting on the Wekly
Station Checklist. The thunbwheel is |located on the front,
right hand side of the instrunent.

Record the final gas thunbwheel setting on the Weekly Station
Checklist. The thunbwheel is |ocated on the front, right hand
side of the instrunent.

Record the primary pressure gage reading (the first gage on
the SO cylinder). |If the pressure is less than 700 psig,
no&ifydthe OSC inmedi ately so a replacenment cylinder may be
ordere

Record the secondary pressure gage reading (the second gage on
the S cylinder). This value should be between 20 and 30

psi g.

Record the cylinder serial nunber and designated tank
concentration on the Wekly Station Checklist. Thi s
information can be found on the tag attached to the tank
out put val ve.



NATIONAL PARK SERVICE
AIR QUALITY MONITORING
STANDARD OPERATING PROCEDURES
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O her
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B.3 OZONE ANALYZERS

Qzone anal yzers are sophisticated electro-optical instrunents that can
detect the presence and quantity of ozone in a sanple of anbient air. Al ozone
anal yzers in the NPS network are "continuous" analyzers and neasure and report
ozone concentrations continuously.

The ozone analyzers require EPA certification (provided by the
manuf acturer) that specify neasurenent limts, operating tenperature, and other
conditions to ensure accurate operation. The analyzers require routine
calibration checks (provided automatically by the station calibrator) and routine
operational paraneter checks (perforned by the station operator and recorded on
checklists. Maintenance is perforned routinely during sem annual visits fromQSC
personnel or on an as-needed basis by the station operator



NATIONAL PARK SERVICE
AIR QUALITY MONITORING
STANDARD OPERATING PROCEDURES

Secti on B.3.1
Title DASIBI MODELS 1003-AH, -PC, OR -RS OZONE ANALYZERS
Effective Date DECEMBER 1994
AUTHORI ZATI ONS

TI TLE NAVE SI GNATURE
Origi nat or
NPS COTR Ron Lawl er Heavner
NPS QA O ficer John D. Ray
O her

REVI SI ON HI STORY

REVI SI ON | EFFECTI VE
NO. DATE CHANGE DESCRI PTI ON AUTHORI ZATI ONS

0.1 12/ 94 Title correction on page 1, and renoval of "& [John F. Faust
CAL" on line B.3.1.12 of Figure B.3.1-1 and
Weekly Station Checklist for Dasibi Mdels
1003-AH, -PC, or -RS (zone Anal yzers.
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REVISION. 0.1
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Model s 1003-AH, -PC, or -RS Ozone Anal yzers

PROCEDURES
B.3.1.1

B.3.1.2

B.3.1.3
B.3.1.4

Record the site name, operator nane (first initial and ful

| ast nanme), instrument serial nunber, NPS property tag nunber
and cal endar date on the Wekly Station Checklist (see Figure
B.3.1-1).

Verify that the power is on and the sanple punp rotaneter is
reading 1.5 to 2.0 Ipmnid-ball. The desired setting should
be marked on the rotaneter. Adjust the flow if necessary.
Record the pre- and post-adjustnent results. Notify the OSC
if frequent adjustments are necessary.

Verify that the function switch is in the "Cperate" position
Since the following instrunent checks wll affect the

instrunent's anal og voltage output, take the 3 colum off-
line by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N

> (SH FT) #

CODE: NPSAI R

DOAN WHI CH COLUMN? ___ (for OB) <ENTER>
DOWN WHI CH COLUMN? <ENTER>

Note on the strip chart and in the Site Log Book the time the
@B colum was taken off-line and verify that the SunmX data
| ogger has flagged the data by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N

> A

VI EW WH CH COLUM\( S) __ (for B) <ENTER>
IN VOLTAGE OR ENG NEERI NG

UNITS (VVE)? E

A "D' shoul d appear to the right of the val ues presented under
the @3 colum indicating that the colum has been taken off-
[ine or "downed."

Press ESCAPE <ESC> to return to the conmand node and the ">"
cur sor.

Record the time the 3 colum was taken off-line on the
station checkli st.
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SI TE:

WEEKLY STATI ON CHECKLI ST
SECTION B. 3.1 DASI BI MODELS 1003-AH, -PC, OR -

RECORD THE FOLLOW NG

RS OZONE ANALYZERS
VISIT1 (MSIT2|VSIT3

B.3.1.1 SITE OPERATOR
| NSTRUMENT SERI AL NUMBER
NPS PROP NUMBER
CALENDAR DATE

B.3.1.2 POMR O\N? (Y/N)

SAVPLE FLOW (1.5-2 LPM

FLON ADJUSTED? (Y/ N)

ADJUSTED FLOW RATE (1.5-2 LPM*

B.3.1.3 SWTCH IN "OPERATE'? (Y/N)
B.3.1.4 (B COLUW OFF-LINE @LST
B.3.1.5 UNADJUSTED SAMPLE FREQUENCY (40- 48)
B.3.1.6 UNADJUSTED CONTROL FREQUENCY (20- 28)
B.3.1.7 FREQUENC ES ADJUSTED?
B.3.1.8 ADJUSTED SAVPLE FREQUENCY (40-48)*
ADJUSTED CONTROL FREQUENCY (20- 28) *
B.3.1.9 | NSTRUVENT SPAN SETTI NG
B.3.1.10 FUNCTI ON SW TCH RETURNED TO
" OPERATE" ?
B.3.1.11 SAWPLE LINE FI LTER CHECKED?
SAMPLE LI NE FI LTER REPLACED?
B.3.1.12 (B COLUW ON-LINE @LST

NOTE: | F THE SAMPLE LI NE FI LTER WAS CHANGED, PROCEED.

B.3.1.13

3 SPAN & ZERO ACTI VATED @ LST

* | F THE | NSTRUMENT CANNOT BE ADJUSTED W THI N RECOMVENDED LI M TS, CALL
OsC | MVEDI ATELY FOR ASSI STANCE.

Figure B.3.1-1. Sanple Dasibi Mdels 1003- AH,

Weekly Station Checkli st.

-PC, or -RS (zone Anal yzers



.10
.11

.12

SECTI ON: B.3.1
REVISION. 0.1
EFFECTI VE: 12/ 94
PACE 3 CF 4

Turn the function switch fromthe "Cperate"” to the "Sanple
Frequency" position. (Cbserve the front panel display for a
m ni mrum of one minute. Record the displayed value on the
Weekly Station Checklist. If the response is outside the
opti mum sanpling frequency of 40-48, an adjustnent wll be
necessary. See Paragraph B.3.1.7.

Turn the function switch fromthe "Sanple Frequency" to the
"Control Frequency" position and observe the front panel
display for a minimum of one mnute. Record the displayed
value on the Wekly Station Checklist. |If the response is
outside the opti mumcontrol frequency of 20-28, an adj ustnent
wi Il be necessary (see Paragraph B.3.1.7).

To make the frequency adjustnments, the top of the analyzer
nust be renoved. Dasibis require an adjustment of the UV I anmp
and/ or the frequency detectors to change frequencies. Contact
the OSC or consult the Dasi bi erator’'s Manual for the proper
frequency adjustnent procedures. Do not nmake any
pot enti oneter adjustnents unl ess specificallyinstructedto do
SO Ey the OSC. Reference the instructions in the Site Log
Book.

Record t he adj usted sanpl e and control frequency val ues on the
Weekly Station Checklist.

NOTE: |f sanpl e and/or control frequency adjustnents are made,
be certain to check both frequency readings after the
adj ust nent s.

Turn the function switch fromthe "Control Frequency" position
to the "Span" position. Cbserve the display for a m ni num of
one minute. Verify that the displayed value is equal to that
denoted on the calibration seal affixed to the front of the
i nstrunent.

Return the function switch to "Qperate.”

Exam ne the in-line sanple filter on a weekly basis for any
di scoloration due to dirt. Replace the filter a minimm of
once every two weeks. Note the change on the Wekly Station
Checklist and in the Site Log Book.

Once all checks on the Dasibi ozone anal yzer are conplete,
pl ace the appropriate colum back on-line by perfornming the
fol | owi ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY- I N
> U
UP COLUWN NUMBER? (for Q) <ENTER>

UP COLUWMN NUMBER? <ENTER>
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Verify the @ colum is on-line by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N

> A

VI EW WH CH COLUMNS? __ (for B) <ENTER>
IN VOLTAGE OR ENG NEERI NG

UNITS (VVE)? E <ENTER>

The "D' to the right of the concentration under the @ col um
shoul d be replaced with a "P," which should be absent within
5 mnutes. If not, repeat B.3.1.12. On the @B chart paper,
wite "B on-line" along with the time and date. Note in the
Site Log Book and on the Station Checklist when the channel
was brought back on-1ine.

NOTE: Following an O3 sanple line filter change, a span check
is required to verify the integrity of the sanpling
systemand to condition the new filter. The follow ng
paragraphs are to be conpleted follow ng sanple filter
repl acenent:

Activate a span event and zero event in sequence to condition
the new filter as foll ows:

TRS KEYBQARD DI SPLAY OPERATOR KEY-I N

> C

CODE: NPSAI R

ACTI VATE VWHI CH EVENTS

I N SEQUENCE? , (for @3,

SPAN and ZERO <ENTER>

Wthin a mnute, the first event, the B SPAN, will activate
as indicated by the upscale deflection of the ozone strip
chart recorder.

Wth events and activated in sequence, event ,
the G SPAN Wi IT run for approximately 30 mnutes. After the
conpl etion of event , event , B ZERO, wll be

activated and will run for approxi mately 15 m nutes.

Review the results of the span and zero events using the SunX
data | ogger "Z" command either by returning to the station, or
calling up the SunX data | ogger via tel ephone nodem |If the
results are outside recommended limts, contact the OSC.
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Model M. 8810 Ozone Anal yzer

PROCEDURES
B.3.2.1

B.3.2.2

B.3.2.3

B.3.2.4

B.3.2.5

B.3.2.6

Record the site name, operator nanme (first initial and full
last nane), the instrument serial nunber, the NPS property
nunber, and the cal endar date on the Wekly Station Checkli st
(see Figure B.3.2-1).

Verify that the power is on (the POAER switch and the ozone
concentration display should be illum nated).

Verify that the RANGE sel ector switch on the front of the M
8810 ozone analyzer is in the 0.5 position (the RANGE Iight
shoul d be illum nated).

Record the sanpl e punp rotaneter readi ng on the Wekly Station
Checkl i st. The reading should be between 0.5 to 0.7 I|pm
md-ball. Adjust if necessary. Record the results on the
Weekly Station Checklist.

Press the TEST switch on the front of the M. 8810 ozone
anal yzer and record the instrunent dis[)l ay outputs. Several
attenpts will be necessary to record all of the val ues.

If the lanp voltage reading is outside of the 1.65 to 1.85
range, adjust the lanmp voltage. Please contact the OSC for
assistance if necessary. If the lanp is adjusted, record the
adj usted |l anmp vol tage val ue on the Wekly Station Checkli st.

Note: Whether or not a |l anp adjustment is needed, take the 3
colum off-line for Step B.3.2.7 by performng the

fol | owi ng:

TRS KEYBQARD DI SPLAY OPERATOR KEY-I N

> (SH FT) #

CODE: NPSAI R

DOMN VWH CH COLUWN ? ____ (for B) <ENTER>
DOMN VWH CH COLUMWN ? <ENTER>

Note on the Wekly Station Checklist, on the strip
chart, and in the Site Log Book the tine the O3 col um
was taken off-line. Verify that the SunX data | ogger
has flagged the data by performng the follow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N

> A

VI EW WH CH COLUM\( S) ____ (for B) <ENTER>
IN VOLTAGE OR ENG NEERI NG

UNITS (VE) ? E

A "D' shoul d appear to the right of the val ues presented
under the O3 col umm indicating that the colum has been
taken off-1ine or "downed."
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STATI ON:
WEEKLY STATT ON CHECKLI ST
SECTION B. 3.2 LEAR SI EGLER M. 8810 QZONE ANALYZER

s —
RECORD THE FOLLON NG VISIT1[VSIT2[VSIT3

B.3.2.1 SITE OPERATCR
| NSTRUVENT SERI AL NUMBER
NPS PROP NUMBER
CALENDAR DATE
POMER ON? (Y/N)
RANGE 0.52 (Y/N)
SAVPLE FLON (0.5 - 0.7 LPM
SAVPLE FLOW ADJUSTED (Y/ N)
ADJUSTED FLOW RATE (0.5-0.7 LPM*
B.3.2.5 TEST MODE CHECK

AD OK? (Y/N)

DA OK? (Y/N)

LAVP READI NG (1. 65- 1. 85)

TMP VALUE

PR VALUE

AB VALUE

T/IC= 062 (YN

RG = 0.5? (Y/N)

OFST = 10? (Y/N)
B.3.2.6 08 COLUW OFF-LINE @LST?

LAVP ADJUSTED? (Y/ N)

ADJUSTED LAMP VALUE (1.65- 1. 85)
(OR NA)?

B.3.2.7 SAWPLE LINE FILTER CHECKED? (Y/N
SAMPLE LI NE FI LTER REPLACED? (Y/N)

B.3.2.8 (3 COLUW ON-LINE @LST?

NOTE: | F THE SAMPLE LI NE FI LTER WAS CHANGED, PROCEED.

B.3.2.9 (@3 SPAN & ZERO ACTI VATED @ LST

B. 3. 2.
B. 3. 2.
B. 3. 2.

N

w

N

* I F THE | NSTRUMENT CANNOT BE ADJUSTED W THI N RECOMMVENDED LIM TS, CALL THE OSC | MVEDI ATELY
FOR ASSI STANCE.

Figure B.3.2-1. Sanple Lear Siegler Mdel M 8810 Ozone Anal yzer Wekly Station
Checkl i st .
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Press <ESC> to return to the command nobde and the ">"
pronpt .

Check the sanple line filter. The filter should be changed at
| east every 2 weeks or when noticeably dirty. Wekly filter
changes may be required.

Pl ace the appropriate colum back on-line by perfornming the
fol | owi ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N

> U

UP COLUWMN NUMBER? _ (for B) <ENTER>
UP COLUWMN NUMBER? <ENTER>

Verify the @ colum is on-line by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY- 1 N
> A
VI EW VWH CH COLUWNS? (for B) <ENTER>

I N VOLTAGE OR ENG NEERI NG
UNITS (V/E)? E <ENTER>

The "D' to the right of the concentration under the @ col um
shoul d be replaced with a "P," which should be absent within
5 mnutes. |If not, repeat B.3.2.7. On the O3 chart paper,
wite "B on-l1ine" along with the tine and date. Note in the
Site Log Book and on the Wekly Station Checklist the tine the
channel was brought back on-11 ne.

NOTE: Following an O3 sanple line filter change, a span check
is required to verify the integrity of the sanpling
systemand to condition the new filter. The follow ng
paragraphs are to be conpleted follow ng sanple filter
repl acenent:

Ht <ESC> to return to the ">" pronpt.

Activate a span and zero in sequence to condition the new
filter as foll ows:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N

> C

CODE: NPSAI R

ACTI VATE WH CH EVENTS

I N SEQUENCE ? , <ENTER>

(for the CB SPAN and ZERO)



B.3.2.10

B.3.2.11

B.3.2.12

SECTI ON: B.3.2
REVISION. 0.0
EFFECTI VE: 4/ 94
PACE 4 CF 4

Wthin a minute, the first event, the @ span, will activate
as indicated by the upscale deflection of the ozone strip
chart recorder. Record the starting time of the @ SPAN in
tﬂe Site Log Book, the Wekly Station Checklist, and the strip
chart.

Wth events and activated in sequence, event ,
the O3 span, will run for approximately 30 minutes. After the
conpl etion of event , event , the B zero, will be

activated and will run for approximately 15 m nutes, at which
time it will shut off autonatically.

Review the results of the span and zero events using the SunX
data | ogger "Z" command either by returning to the station, or
calling up the SunX data | ogger via tel ephone nodem |If the
results are outside reconmended limts, contact the OSC
(Recommended linmts are between 0.350 and 0.450 ppm with the
difference between the CAL LEVEL 5 ACTUAL and O3 LEVEL 5
ACTUAL no greater than =0.040 ppm)
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B. 3.3 APl Mbdel
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400 Ozone Anal yzer

PROCEDURES
B.3.3.1

B.3.3.2

B.3.3.3

B.3.3.4

B.3.3.5

B.3.3.6

B.3.3.7

Record the site name, operator nane (first initial and full
last name), instrunent serial nunber, NPS property tag
nunber, and cal endar date on the Wekly Station Checkli st
(see Figure B.3.3-1).

Verify that the power is on and that the green sanple |ight
is illumnated. Scroll through the TEST button, recording
each of the paraneters as they appear on the message portion
of the LCD. |f these paraneters are out of prescribed ranges
(the ranges in parenthesis in Figure B.3.3-1), call the OSC
before attenpting any adjustnents.

Since the following instrument checks wll affect the
instrunent's anal og vol tage output, take the G col um off-
line by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY- I N

> (SH FT) #

CODE: NPSAI R

DOWN WH CH COLUWN ? 01 (for O8) <ENTER>
DOWN WH CH COLUWN ? <ENTER>

Note on the strip chart and in the Site Log Book the tine the
B colum was taken off-line and verify that the SunX data
| ogger has flagged the data by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N

> A

VI EW WH CH COLUM\( S) (for @B) <ENTER>
IN VOLTAGE OR ENG NEERI NG

UNITS (VE) ? E

If any test paraneters have been adjusted, Ilist those
par anmet ers.

Return setup/test button to setup position by depressing
once.

Exam ne the in-line sanple filter on a weekly basis for any
di scoloration due to dirt. Replace the filter a m ni num of
once every two weeks. If the filter needs replacing, use the
tweezers provided to avoid direct handling of the filter.
Note the filter change on the Weekly Station Checklist and in
the Site Log Book.

Following an O3 sanple line filter change, a span check is
required to verify the integrity of the sanpling system and
to condition the new filter.

After an in-line teflon filter is replaced, initiate
span/ zero events with the SunX data |ogger "C' command by
performng the foll ow ng:



SECTION.  B.3.3
REVISION. 0.0
EFFECTI VE: 4/ 94
PAGE 2 OF 3
SITE:
WEEKLY STATTON CRECKLTST
SECTION B.3.3 APl MODEL 400 CZONE ANALYZER
[RECCRD THE FOLLOWNG . |VISITL|VISIT 2| ViSIT 3|
B.3.3.1 SITE OPERATOR
| NSTRUVENT SERI AL NUMBER
NPS PROP NUMBER
CALENDAR DATE
B.3.3.2 POMER O\? (Y/N
GREEN SAVPLE LI GHT ON?
TIME (LOCAL STANDARD TI ME)
CB MEAS (2500-4700 M)
CB REF (2500- 4700 M)
| ZS REF (N A)
PRES (0-1" HG BELOW AMBI ENT PRES)
SAVPLE FLOW (700-900 CC/' M N)
SAVPLE TEMP (1°-5°C ABOVE AMBI ENT)
ANA LAVP TEMP (52°C)
| ZS LAVP TEMP (N A)
BOX TEMP (1°-5°C ABOVE AMBI ENT)
DCPS (2250- 2750 MB)
B.3.3.3 (B COLUW OFF-LINE @LST
B.3.3.4 LIST TEST PARAVETERS ADJUSTED, |F ANY.*
B.3.3.5 SETUP/EXIT BUTTON RETURNED TO SETUP?
B.3.3.6 SAVPLE LINE FILTER CHECKED? (Y/N)
SAVPLE LINE FI LTER REPLACED? (Y/N)
B.3.3.7 (B SPAN & ZERO ACTI VATED @LST
B ONLINE @LST
B.3.3.8 (B & CAL COLUWNS ON-LINE @LST
* | F THE | NSTRUVENT CANNOT BE ADJUSTED W THI N RECOWENDED LI M TS,

CALL THE OsC | MVEDI ATELY FOR ASSI STANCE.

Figure B.3.3-1. Sanple APl Mdel 400 Qzone Anal yzer Weekly Stati on Checkli st.



B.3.3.8

SECTI ON! B.3.3
REVISION: 0.0
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TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C
ACTI VATE VWH CH EVENTS
I N SEQUENCE ? 01, 02 <ENTER>
Events 01 and 02 wll "condition® the new filter and

autonmatically deactivate in 45 m nutes.

Once all checks on the APl Model 400 are conplete, place the
appropriate col utms back on-1ine by perforning the foll ow ng:

TRS KEYBQARD DI SPLAY OPERATOR KEY-I N

> )

UP COLUMN NUMBER? ___ (for Qzone) <ENTER>
UP COLUWN NUMBER? <ENTER>

Verify the @3 colum is on-line by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY- I N
> A
VI EW VWH CH COLUWNS? (for B) <ENTER>

I N VOLTAGE OR ENG NEERI NG
UNITS (V/E)? E <ENTER>

The "D' to the right of the concentration under the O3 col um
shoul d be replaced with a "P", which shoul d be absent within
5 mnutes. If not, repeat B.3.3.8. Record on the strip
chart and in the Site Log Book the tine and date the channel
was brought back on-1ine.
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B.3.4 TElI 49C Ozone Anal yzer

PROCEDURES

B.3.4.1

B.3.4.2

B.3.4.3

B.3.4.4

Record the site name, operator name (first initial and full
| ast nane), the instrument serial nunber, the NPS property
nunber, and the <calendar date on the Wekly Station
Checklist (see Figure B.3.4-1).

Take the O3 colum off-line for Steps B.3.4.3 through
B.3.4.7 by performng the foll ow ng:

SUMX DATA LOGGER PROCEDURE

TRS KEYBOARD DI SPLAY OPERATOR KEY-IN

> (SH FT) #
CODE: NPSAI R

DOMN WHI CH COLUWN ? (for @B) <ENTER>

DOWN WH CH COLUWN ? <ENTER>

Note on the Wekly Station Checklist, on the strip chart,
and in the Station Log book the time the O3 colum was taken
off-line. Verify that the SunX data | ogger has fl agged the
data by performng the foll ow ng:

TRS KEYBOARD DI SPLAY

OPERATOR KEY-IN

> A

VI EW WH CH COLUMN( S) (for @B) <ENTER>
I N VOLTAGE OR ENA NEERI NG

UNNTS (VVE) ? E

A "D' should appear to the right of the values presented
under the O colum indicating that the colum has been
taken off-line or "downed."

Press <ESC> to return to the commnd npbde and the ">"
pronpt.

CDESSA DATA LOGGER PROCEDURE

TERM NAL DI SPLAY OPERATOR KEY-IN

- (hyphen)
7 (for )
D (to down Col um 07)

Up/ Down Chan (1-0Q -
Up/ Down Chan (1-G@-7 O7 U

Verify that the power is on (the "power" switch and the
ozone concentration di splay should be illum nated).

Verify that the P/T ON pushbutton switch on the front of the
ozone analyzer is in the ON position (pushed in) and the
indicator light is illum nated.



SECTI ON B.3.4
REVISION. 0.0
EFFECTI VE: 2/ 96
PAGE 2 OF 5
STATI ON:
WEEKLY STATI ON CHECKLI ST
SECTI ON B. 3.4 TECO 49 QZONE ANALYZER
RECORD THE FOLLOW NG VISIT1[{VISIT2[VISIT 3
B.3.4.1 SITE OPERATOR
I NSTRUVENT SERI AL NUMBER
NPS PROP NUMBER
CALENDAR DATE
B.3.4.2 (O3 COLUW OFF-LINE @LST?
B.3.4.3 POAER ON? (Y/N)
B.3.4.4 P/I'T ON? (pushed in) (Y/N)
REMOTE | NDI CATOR ON? (Y/'N)
B.3.4.5 A SAWMPLE FLOW (.85 - 1.15 LPM*
B SAMPLE FLOWV (.85 - 1.15 LPM*
B.3.4.6  TEST Pushbutton CHECKS
A FREQUENCY VALUE (70-120 kHz)
A FREQUENCY VALUE (<4.0 Hz)
B FREQUENCY VALUE (70-120 kHz)
B FREQUENCY NO SE (<4.0 Hz)
P/ T VALUE CELL PRESSURE (nm Hg)
P/ T VALUE CELL TEMPERATURE (DEG C)
NOTE: PRESS RUN TO RETURN TO MONI TOR MODE.
B.3.4.7 SPAN AND OFFSET THUMBWHEELS
SPAN VALUE (50 " 10)
OFST VALUE (50 "5)
B.3.4.8 I NSIDE SAMPLE LINE FILTER CHECKED?
(Y'N)
I NSI DE SAMPLE LI NE FI LTER REPLACED?
(Y'N)
B.3.4.9 (O3 COLUW ON-LINE @LST?
NOTE: IF THE I NSIDE SAMPLE LI NE FILTER WAS CHANGED, PROCEED.
B.3.4.10 O3 SPAN & ZERO ACTI VATED @ LST

*

Figure B.3.4-1.

I'F THE I NSTRUMENT IS NOT W THI N RECOMMENDED LI M TS, CALL THE OSC | MVEDI ATELY

ASS| STANCE.

Sanpl e TECO 49 Ozone Anal yzer Wekly Station Checklist.




B.3.4.5

B.3.4.6

B.3.4.7

B.3.4.8

B.3.4.9

SECTI ON B.3.4
REVISION: 0.0
EFFECTI VE: 2/ 96
PAGE 3 OF 5

Verify that the "REMOTE" indicator lanp is illum nated.
If not, note in the | og book and press REMOTE to activate
renot e node.

Record the A and B sanple flow rotaneter readings on the
Weekly Station Checklist. The reading should be between
0.85 to 1.15 Ipm nid-ball. Record the results on the
Weekly Station Checklist. Call the OSC if the rotaneter
val ues are outside of these limts.

TEST Pushbutton Checks

Check Detector A frequency output by pressing TEST A on
the front panel. Record the instrunent display.
Expected values are 70.000 to 120.000 KkHz. Check
Detector A frequency noise by pressing TEST NO SE. After
20 seconds, record the instrument display. Expect ed
values are 4.0 Hz or |ess.

Check and record Detector B frequency and noise using the
same procedure.

Check the cell pressure by pressing TEST P/T on the front
panel . The actual (uncorrected) cell pressure wll be
di splayed on the front panel. Record this value.
Expected values depend upon instrunment elevation and
shoul d be |l ess than 760 nm Hg.

Check the cell tenperature by pressing TEST P/T two
times. The cell tenperature in degrees Celsius wll be
di spl ayed. Record this val ue.

NOTE: Press RUN to return the anal yzer to nonitor node.
Record SPAN and O fset Thunbwheel s Val ues

Observe the SPAN thunbwheel values and record on the
Weekly Station Checklist. The value should by 500 " 10.

oserve the OFFSET thunbwheel value and record on the
Weekly Station Checklist. The value should be 50 "5.
Check the inside shelter sample line filter. The filter
shoul d be changed when noticeably dirty. This may be
infrequent if an exterior flow tower filter is used.

Place the appropriate colum back on-line by performng
the foll ow ng:

SUMX DATA LOGGER PROCEDURE

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N
> U
UP COLUWN NUMBER? (for @B) <ENTER>

UP COLUWN NUMBER? <ENTER>



B.3.4.10

Verify the @ <colum is on-line by performng the
fol | owi ng:

TRS KEYBQOARD DI SPLAY OPERATOR KEY-I1 N
> A
VI EW VH CH COLUMWMNS? (for @B) <ENTER>

I N VOLTAGE OR ENG NEERI NG
UNITS (V/ E)? E <ENTER>

The D to the right of the concentration under the O3
colum should be replaced with a "P," which should be
absent within 5 mnutes. |If not, repeat B.3.4.9. On the
B chart paper, wite "C3 on-line" along with the tine
and date. Note in the Station Log book and on the Wekly
Station Checklist the time the channel was brought back
on-1line.

CDESSA DATA LOGGER PROCEDURE

TRS KEYBOARD DI SPLAY OPERATOR KEY- I N

- (hyphen)
Up/ down CHAN (1-G - 7 (for G)
Up/down CHAN (1-@-7 07 D U (to up Col um 07)

On the O, chart paper, wite "O; on-line" along with the
time and date. Note in the station |log book and on the
weekly station checklist the tine the channel was brought
back on-Iine.

NOTE: Following and inside O; sanple line filter change, a
SPAN check is required to verify the integrity of
the sampling system and to condition the new
filter. The following paragraphs are to be
conpleted followi ng sanple filter replacenent.

Activate a SPAN and ZERO in sequence to condition the new
filter as follows:

SUMX DATA LOGGER

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N

> C

CODE: NPSAI R

ACTI VATE VWH CH EVENTS , , <ENTER>

I N SEQUENCE ? (for the @3 SPAN and ZERO

CDESSA DATA LOGGER
TERM NAL DI SPLAY OPERATOR KEY I N

A
0 DI SABLE SEQ
1 START SEQ
2 START ONE PASS



B.3.4.11

B.3.4.12

B.3.4.13

SECTI ON B.3.4
REVISION: 0.0
EFFECTI VE: 2/ 96
PAGE 5 OF 5

3 STOP SEQ

4 SET BIT

5 RESET BIT 2

2 START ONE PASS (A 1-4) 1 (Starts O; SPAN sequence)

Wthin a mnute, the first event, the O SPAN, wll
activate as indicated by the upscale deflection of the
ozone strip chart recorder. Record the starting tinme of
the 8 SPAN in the Station Log book, the Wekly Station
Checklist, and the strip chart.

Wth events and __activated in sequence, event

, the @ SPAN, will run for approximately 30 minutes.
After the conpletion of event , event | the B

ZERO, will be activated and will run for approximtely 15
mnutes, at which tine it will shut off automatically.

Review the results of the SPAN and ZERO events using the
SunmX data |ogger "Z" command either by returning to the
station, or calling up the SunX data | ogger via tel ephone
nodem If the results are outside reconmended limts,
contact the OSC. (Reconmended limts are between 0.350
and 0.450 ppm wth the difference between the CAL LEVEL

5 ACTUAL and O3 LEVEL 5 ACTUAL no greater than "0.040
ppm )

For (Odessa users, type Hto view calibration results.
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Secti on B.3.6
Title THERMO ENVIRONMENTAL INSTRUMENT (TEI) SERIES 49C OZONE ANALYZER
Ef fective Date January 1998
AUTHORI ZATI ONS
TI TLE NANVE S| GNATURE
Ori gi nat or Mar k Ti gges
NPS COTR Jack McPart!| and
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O her
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DATE
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AUTHCRI ZATI ONS
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B.3.6 Therno Environnmental Instrunent (TEl) Series 49C Ozone Anal yzer

B.3.6.1

B.3.6.2

B.3.6.3

B.3.6.4

Record the site name, operator name (first initial and full
[ ast name) instrument serial nunber, and cal endar date on
the Weekly Station Checklist (see Figure B.3.6-1).

Verify that the instrument screen on the TEI 49C is
reporting 3 values in PPB units. Call the OSC anytinme that
a change to the program is required or the front panel
reports an alarm

Conpare the O3 value on the instrunent screen with the
dat al ogger val ue on the Tandy Keyboard.

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N
> A
VI EW WH CH COLUMN( S) (for @B) <ENTER>

I N VOLTAGE OR ENG NEERI NG
UNITS (V/ E)? E

Press ESCAPE <ESC> to return to the command node and the ">"
cursor. The difference should be within "3 ppb.

Push the MENU button on the TEl analyzer to access the MAIN
MENU:

MAI N VENU: 10: 25
> RANGE

AVERAGQ NG TI ME

CALI BRATI ON FACTORS

Use the ENTER button to select the RANGE subnenu. The nenu
shoul d appear as shown bel ow

RANGE: SI NGLE
> GAS UNITS PPB
RANGE 500

SET CUSTOM RANGES




SECTI ON:

B.3.6

REVISION: 0.0
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PAGE 2 OF 6
SITE:
WEEKLY STATI ON CHECKLI ST
SECTION B. 3.6 TElI 49C OZONE ANALYZER
RECORD THE FOLLOW NG VISIT1 |VISIT 2| VISIT 3

B.3.6.1 SI TE OPERATOR
| NSTRUVENT SERI AL NUVBER
CALENDAR DATE
3.6.2 | NSTRUVENT SCREEN I N PPB UNI TS? (Y/N)
B.3.6.3 * DO | NSTRUVENT AND DATALOGGER C8 VALUES
AGREE +3PPB? (Y/N)
3.6.4 * RANGE SET TO 500 IN SINGLE MODE? (Y/N)
B.3.6.5 *  AVERAG NG TIME SET TO 60 SEC? (Y/N)
3.6.6 CALI BRATI ON FACTORS: 08 BKG PPB?
O3 COEF?
B.3.6.7 * NEW CAL| BRATI ON FACTORS
(1 F ADJUSTED) O3 BKG PPB?
O3 COEF?
B.3.6.8 *  TEMPERATURE CORRECTI ON ON? (Y/N)
| NSTRUVENT TEMPERATURE °C
B.3.6.9 * PRESSURE CORRECTI ON ON? (Y/N)
| NSTRUVENT PRESSURE (nm Hg)
B.3.6.10 * FLOWS BETWEEN 0.4 AND 1.6 LPMP (Y/N)
B.3.6.11 * LAVP | NTENSI TY BETWEEN 45000 AND
1500007 (YI'N)
B.3.6.12 SAMPLE LI NE FI LTER CHANGED? (Y/ N)
B.3.6.13 O3 LEVEL 5 ACTUAL FOLLOW NG SAMPLE
FI LTER REPLACEMENT (MUST BE +40 PPB
OF O3 LEVEL 5 THEORETI CAL VALUE)
O3 LEVEL 0 ACTUAL FOLLOW NG SAMPLE
gf |6)TER REPLACEMENT (MUST BE +3 PPB OF

*

Notify the OSC if a change is necessary.




Figure B.3.6-1.

SECTI ON: B.3.6
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Sanpl e Thernmo Environmental Inc. Mdel 49C Ozone Anal yzer

Weekly Station Checklist.

B.3.6.5

B.3.6.6

B.3.6.7

Press the MENU button once to return to the MAI N MENU:

MAI N VENU: 10: 31
> RANGE

AVERAGQ NG TI ME

CALI BRATI ON FACTORS

Press the DOAN ARRON [T] button once to nove the cursor to
the AVERAG NG TI ME subnenu. Now press ENTER to display
AVERAG NG TI ME screen.

AVG TI ME 60 SEC
SET TO 60 SEC
-~ SELECT

The averaging tinme should be set to 60 seconds.

Return to the MAIN MENU by pressing the MENU button once.

Press the - button once to npve the cursor to the
CAL| BRATI ON FACTORS subnenu.

MAI' N MVENU: 10: 36
RANGE
AVERAG NG TI ME

> CALI BRATI ON FACTORS

Press ENTER to display the CALI BRATI ON FACTORS scr een.

CAL| BRATI ON FACTCORS:
> O3 BKG PPB
a3 COEF 1.019

Record the O3 BACKGROUND (O3 BKG, and the O3 Coefficient
(8 COEF) on the Wekly Station Checklist. Conpare this
weeks values to | ast weeks values. Call the GSCif a change
not initiated by an operator has occurred.

Calibration factors can be adjusted if the OSC determ nes a
change is required to linerarize the zero and span response.



B.3.6.8

B.3.6.9

SECTI ON: B.3.6
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Record the new calibration factors on the Wekly Station
Checklist if changes are nade.

Press the MENU button once to nove back to MAIN MENU. Press

the [7] button two (2) times to access the | NSTRUMVENT
CONTROLS subnenu. Press ENTER once.

I NSTRUMENT CONTROLS:
> TEMP CORRECTI ON

PRESSURE CORRECTI ON

QZONATOR SOLENO D

Press ENTER agai n.

TEMPERATURE 31. 0-C
CORRECTI ON N
TURN OFF?

The instrunment cell TEMPERATURE shoul d be displayed. Record
the val ue on the WEEKLY STATI ON CHECKLI ST.

CORRECTI ON shoul d indicate ON Record the result on the
Weekly Station Checklist.

Press the MENU button once to return to the | NSTRUMVENT

CONTROLS screen. Press [T] once to nove the cursor to the
PRESSURE CORRECTI ON subnenu.

I NSTRUMENT CONTROLS:
TEMP CORRECTI ON

> PRESSURE CORRECTI ON
FLASH LAMP

Press ENTER once.

PRESSURE 723.7 mm Hg
CORRECTI ON N
TURN OFF?

Pressure is dependent upon station elevation and current
at nospheric conditions. Record PRESSURE on the WEEKLY
STATI ON CHECKLI ST.



B. 3.6.10

B.3.6.11

SECTI ON: B.3.6
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CORRECTI ON shoul d indicate O\ Record the result on the
Weekly Station Checklist.

Press the MENU button two (2) tinmes to return to the MAIN

MENU. Press the [T] button one (1) time to nove the cursor
to the DI AGNOSTI CS menu.

MAI' N MVENU: 10: 45
CAL| BRATI ON
I NSTRUMENT CONTROLS

> DI AGNOSTI CS

Press the ENTER to di spl ay DI AGNOSTI CS submenu.

DI AGNOSTI CS:

> PROGRAM NUMBERS
VOLTAGES
TEMPERATURES

Press the [T] button four (4) times to nove the cursor to
the FLOAS subnenu

DI AGNOSTI CS:
TEMPERATURES
PRESSURE

> FLOWG

Press ENTER once to display the FLOAS screen

FLONG
CELL A 0.637 LPM
CELL B 0.642 LPM

The FLOWAS shoul d be between 0.4 LPMand 1.6 LPM

Note that the values are within the proper range on the
checkl i st.

Press the MENU button once the return to the DI AGNOSTICS
submenu. Press [T] two (2) tines to nove the cursor to the



B.3.6.12

B.3.6.13
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| NTENSI TI ES subnenu.

DI AGNOSTI CS:

FLOWS

CELL /B O3
> | NTENSI Tl ES

Press ENTER once to display the [INTENSITIES screen.
I NTENSI TI ES shoul d be between 45,000 and 150, 000.

I NTENSI TI ES:
CELL A 98425
CELL B 97465

Note that the values are in the proper range on the
checkl i st.

Press the RUN button once to return to the RUN SCREEN.

Check the sanple line particulate filter(s). Change the
filter when it is visibly dirty or with a mninum frequency
of every two weeks. Take the O3 colum off line during the
filter change.

NOTE: Following a B8 sanple line filter change, a span check
is recoomended by NPS/ARD to verify the integrity of
the sanpling system A span is performed follow ng
sanple line filter replacenent to condition the filter
and to verify that the filter assenbly and sanple |line
connections are |eak-free. If the site operator has
access to the nonitoring site (either by visiting the
site or calling the site via nodem), he/she should
check the daily CALIBRATION-RESULTS on the DALY
SUMVARY following the filter replacement to verify
that the filter was installed properly. If the
monitoring site is not accessible, the site operator
must perform a zero/span imrediately follow ng the
sanmple filter replacenment or be prepared to re-visit
the site if a review of the polled data by nonitoring
support personnel indicates a problem follow ng the
filter replacenent.

Record on the Wekly Station Checklist the results of the
CALI BRATION RESULTS from the DAILY SUWARY follow ng the
sample line filter replacenent (O3 ACTUAL LEVEL 0 and 5).
Verify that the span results are within the required control
[imts. If the ZERO SPAN results are outside of the
reconmended limts, contact the OSC.
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Labs Mbdel 8850 Sul fur Dioxide Anal yzer

B.4.1.1

Record the site name, operator nanme (first initial and full
| ast nane) instrument serial nunmber, NPS property tag nunber,
and cal endar date on the Wekly Station Checklist (see Figure
B.4.1-1).

Verify that the analyzer's power is on. The "POAER' |ight on
the front panel should be illuminated. |If the light is not
illumnated, notify the OSC

Verify that the "MODE' switch is in the "MONITOR' position.
Notify the GSC if the switch is not found in the "MN TCR'
position.

Check the analog neter on the front of the instrunent. The
neter should be reading between 0 and 20% If the neter is
outside of this range, contact the OSC

Record on the Wekly Station Checklist the zero and span
potentioneter settings.

Verify that the "RANGE PPM' switch is in the 0.5 position.

Record the sanple flow on the Wekly Station Checklist. |If
the sanmple flow is not between 450 and 550 cc/min. at md-
bal I, check the Swagel ok fittings to the external sanple punp
and tighten if necessary. Record the adjusted flow on the
Weekly Station Checklist and note in the Site Log Book that a
fl ow adj ustnent was attenpted. |f frequent flow adjustnents
are necessary, notify the OSC

Turn the "MODE" switch fromthe "MONI TOR' position to "T1".
There is no need to "down" the SO2 col um since this does not
affect the instrunents analog output. Wit 30 seconds and
record on the Wekly Station Checklist the analyzer's front
panel neter reading using the 0 to 10 scale. The expected
range of values for T1 onthe O to 10 scaleis 5to 10. If the
neter reading is not between 5 and 10, contact the OSC for
i nstructions.

Turn the "MXDE" switch fromthe "T1" to the "T2" position.
Wait 30 seconds and record on the Weekly Station Checklist the
neter reading using the 0 to 10 scale. The expected range of
values for T2 on the 0 to 10 scaleis 5to 7. If the reading
is not between 5 and 7, contact the OSC for instructions.

Turn the "MODE" switch from"T2" to the "T3" position. Wit
30 seconds and record on the Wekly Station Checklist the
neter reading, using the 0 to 10 scale. The expected range of
values for T3 on the 0 to 10 scale is 6.5 to 7.5. If the
reading is not between 6.5 and 7.5, contact the OSC for
i nstructions.

Return the "MODE' switch to the "MONI TOR' position.
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SI TE
WEEKLY STATTON CHECKLIST
SECTION B. 4.1 LEAR SI EGLER MODEL M. 8850 SULFUR DI OXI DE ANALYZER
RECORD THE FOLLOW NG VISIT1 | VISIT 2 |VISIT 3
B.4.1.1 S| TE OPERATCOR
| NSTRUVENT SERI AL NUMBER
NPS PROPERTY NUMBER
CALENDAR DATE
B.4.1.2 PONER LI GHT ON? (Y/N)
B.4.1.3 MODE SW TCH TO MONI TOR? (Y/N)
B.4.1.4 ANALOG METER 0 TO 20% (Y/N)
B.4.1.5 ZERO POT SETTI NG
SPAN POT SETTI NG
1.6 RANGE PPM SW TCH AT 0.5? (Y/N)
4.1.7 SAMPLE FLOW READI NG (450 - 550 cc/min)
SAVPLE FLOW ADJUSTED? (Y/' N
ADJUSTED FLOW RATE? (450 - 550 cc/ mn)*
B.4.1.8 "T1" QUTPUT (RANGE 5 TO 10)
B.4.1.9 "T2" QUTPUT (RANGE 5 TO 7)
B.4.1.10 "T3" QUTPUT (RANGE 6.5 TO 7.5)
B.4.1.11 MODE SW TCH RETURNED TO MONI TOR
B.4.1.12 SAMPLE LI NE FI LTER CHANGED? (Y/ N)
B.4.2.13 SAMPLE LI NE FI LTER CHANGED? (Y/N)
B.4.2.14 S LEVEL 5 ACTUAL FOLLOWN NG SAMPLE
FI LTER REPLACEMENT ( MUST BE +0. 008 PPM
OF S LEVEL 5 THEORETI CAL VALUE)
S LEVEL 0 ACTUAL FOLLOWN NG SAMPLE
FI LTER REPALCEMENT ( MUST BE +0. 003 PPM
OF 0. 000)
* If the sanmple flow cannot be adjusted to within this range, notify the OSC

Figure B.4.1-1. Sanple Mnitor Labs Mdel

St ati on Checkli st.

8850 Sul fur D oxide Anal yzer \Wekly
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Check the sanple line particulate filter. Change the filter
when it is visibly dirty or with a mininmm frequency of at
| east every two weeks.

NOTE: Fol Il owi ng an SO2 sanple line filter change, a span check
i s recomrended by NPS/AQDto verify the integrity of the
sanpling system Unlike ozone (which nmust have a span
performed following sanple line filter replacenment to
condition the filter) the SO span is performed solely
to verify that the filter assenbly and sanple line
connections are |eak-free. If the site operator has
access to the nonitoring site (either by visiting the
site or calling the site via noden), he/she shoul d check
the daily CALIBRATION RESULTS on the DALY SUMVARY
following the filter replacenent to verify that the
filter was installed ﬂroperly. If the nmonitoring site
is not accessible, the site operator nust perform a
zero/span imediately following the sanmple filter
repl acenent or be prepared to re-visit the site if a
review of the polled data by nonitoring support
personnel indicates a problem following the filter
repl acenent.

Record on the Wekly Station Checklist the results of the
CALI BRATI ON- RESULTS from the DAILY SUWARY follow ng the
sanple line filter replacenent (S2 ACTUAL LEVEL 0 and 5).
Verify that the span results are within the required control
limts. If the ZERO SPAN results are outside of the
recoonmended limts, contact the OSC
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B.5 METEOROLOG CAL SYSTEMS

Met eor ol ogi cal nonitoring conmonly acconpanies air quality nonitoring. The
net eorol ogi cal datais required to better understand fluctuations i n data beyond
what woul d be considered "normal" and for inputs to conputer nodels to predict
adverse pollution conditions.

The neteorological nonitoring performed at NPS air quality stations
consi sts of the follow ng:

. Single |l evel horizontal wi nd speed and wind direction (typically 10
neters);

. Anbi ent tenperature;

. Dew point or relative humdity;

. Sol ar radi ation; and

. Preci pi tation.

The tower mounted sensors usually require signal translator cards to
condition the sensors raw output into a useful scal ed anal og vol tage that can be
neasured by the data | ogger. These signal translator cards are housed in a card
cage or "mainframe" located in the air quality shelter.
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B.5.1 Climatronics F-460 Meteorol ogical |nstrunentation

B.5.1.1

B.5.1.2

B.5.1.3

B.5.1.4

B.5.1.5

B.5.1.6

Record the station nane, operator name (first initial and full
| ast nane) and cal endar date on the Weekly Station Checkli st
(see Figure B.5.1-1).

Visually inspect the neteorological tower and instruments.
Report any abnornalities (i.e., mssing or broken anenoneter
cups, bent wi nd vanes, leaning towers, or |oss of guy wires)
to the OSC, and docunent the event in the Station Log Book.

Verify that the wind sensor's crossarmis orientated north to
sout h, and the wi nd speed cups and the wi nd direction vane are
freely rotating.

Verify that the aspirator notor for the tenperature and dew
poi nt sensors is running.

Check the solar sensor. Make certain that the sensor is
level. Re-level the sensor as necessary. |If thereis dirt or
snow on the sensor, clean by wiping the surface of the sensor
with a clean danp cloth. Note these problens in the Station
Log Book since they will affect the accuracy of the solar
radi ati on neasurenents.

Check the precipitation gauge. Note if there is any snhow or

leaves in the collection funnel. Remove the inlet (NOTE
CAUTI ON BELON and note if there is dirt or debris in the
ti ppi ng buckets. Clean if necessary. The sensor may be

cl eaned by flushing the tipping bucket with clean water. A
soft brush may be used to clean out any dirt accurulation in
the tipping bucket.

CAUTI ON: The bucket heater is supplied with 115 VAC
Di sconnect t he power supply from t he
precipitation gauge at the junction box (located
on the tower) before renoving the sensor top.

NOTE: Since cleaning the precipitation bucket will
generate false rainfall readings when the bucket
Is tipped, prior to cleaning the precipitation
gauge note in the Station Log and on the Wekly
Station Checklist that the sensor is being
cl eaned.

Check the operation of the rainfall tipping bucket by
performng the foll ow ng:

B.5.1.6.1 Set the SunmX data |ogger into the mnute data
col l ection node by performng the follow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N

> M
COLUWN NUMBER (?) for RNF <ENTER>
PRESS THE ECHO (F5) AND TAP THE SPACE BAR SEVERAL

TI MES TO UPDATE THE RAI NFALL DATA EVERY M NUTE TO
VI EW DATA FOR THE FOLLOW NG TEST:
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STATI ON:
WEEKLY STATTON CHECKCTST
SECTION B. 5.1 CLI MATRONI CS F-460 METEOROLOG CAL | NSTRUVENTATI ON
RECORD THE FOLLOW NG VISIT 1 VISIT 2 VISIT 3
B.5.1.1 SI TE CPERATCR
DATE
W ND SENSORS AND TOWER SECURE?
5.1 CROSSARM ORI ENTED? (Y/N)
.5.1 ASPI RATOR MOTCR RUNNING? ( Y/ N)
5.1.4 SNOW OR DI RT ON SOLAR SENSOR? (Y/N)
SOLAR SENSOR CLEANED? (Y/N)
B.5.1.5 SNOW LEAVES | N RAI NFALL | NLET? (Y/N)
DI RT/ DEBRI S I N TI PPl NG BUCKET? (Y/N)
PRECI P GAUGE CLEANED? (Y/N)
5.1.6 RNF BUCKET TI PPED 10 TIMES? (Y/N)
5.1.7 | NSTANTANEOUS WD READI NG?
| NSTANTANEOUS W\ READI NG?
| NSTANTANEOUS SWS READI NG?
| NSTANTANEOUS TMP READI NG?
| NSTANTANEOUS DPT READI NG?
| NSTANTANEOUS SOL READI NG?
5.1.8 MET COLUMNS OFF LINE @ (LST)
5.1.10 WD ZERO VALUE (0 TO 2 DEQ
W ZERO VALUE (0.2 TO 0.3 M S)
SWS ZERO VALUE (0.2 TO 0.3 M S)
TMP ZERO VALUE (-50.5 TO -49.5°C)
DPT ZERO VALUE (-50.5 TO -49.5°C)
SOL ZERO VALUE (-0.020 TO 0.020 LNG
B.5.1.11 WD SPAN VALUE (358 TO 362 DEGQ
VB SPAN VALUE (24 TO 26 M S)
SWE SPAN VALUE (24 TO 26 M S)
TMP SPAN VALUE (49.5 TO 50.5°C)
DPT SPAN VALUE (49.5 TO 50.5°C)
SOL SPAN VALUE (1.980 TO 2.020 LNG
5.1.12 WD "540" VALUE (358 TO 362)
5.1.13 SW TCHES RETURNED TO CPERATE?
5.1.14 MET COLUWNS ON-LINE @ LST

Figure B.5.1-1. Sanpl

e
Weekly Station Checklist.

Climtroni cs F-460 Meteorol ogi cal

I nstrunentation




B.5.1.7

B.5.1.8

SECTI ON: B.5.1
REVISION. 0.0
EFFECTI VE: 4/ 94
PACE 3 OF 6

B.5.1.6.2 Wth the inlet funnel renmoved from the rain
gauge, tip the neasuring apparatus 10 tinmes. Use
caution to avoid the heater wires. THESE W RES
CARRY 115 VAC. Repl ace the rainfall bucket
infet. Make sure the wires do not interfere with
the action of the tipping bucket and that the
inlet is |evel.

B.5.1.6.3 Return to the TRS keyboard display. Gbserve if
the tips were registered by the SunX data | ogger
(you may have to wait until the end of the one

mnute period). If the tips were not registered
or if norainfall is neasured by the data | ogger
during periods of known rainfall, note this
observation in the Station Log Book and notify
t he OSC.

Print an instantaneous output from the neteorol ogical
instrunentation (except rainfall) by perform ng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY- I N
> A
VI EWVWH CH COLUWNS ? 03, 04, 05, 06, 07, 08 <ENTER>

NOTE: The col um nunbers and t he et eor ol ogi cal paraneters nay
vary fromstation-to-station.

I N VOLTAGE OR ENG NEERI NG
UNITS (VE) 2 E

Press the SPACE BAR to update the colum readi ngs every five
seconds. Enter the indicated SunX data | ogger values in the
appropriate neteorological colums on the Wekly Station
Checkl i st. Verify that the indicated values are
representative of current neteorological conditions. Press
<ESC> to return to the ">" pronpt.

NOTE: The TRS keyboard has a 40 character display. When
viewi ng nore than three colums at a tinme, the display
waps around and is difficult toread. |If the printer
is activated by pressing the F5 (ECHO key, on the TRS
keyboard, the results are printed in a nore readable
format on the 80 colum printer.

Take the meteorol ogical colums (except for RNF) off-line by
perform ng the fol l ow ng:

TRS KEYBQARD DI SPLAY OPERATOR KEY-I N

> (SH FT) #

CODE: NPSAI R

DOMN VWH CH COLUWN ? (for Vector Wnd
Drection) <ENTER>

DOMWN VWH CH COLUWN ? (for Vector Wnd Speed)

<ENTER>
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DOM WH CH COLUMWN ? (for Scaler Wnd Speed)
<ENTER>
DOMWN VWH CH COLUWN ? __ (for Tenperature) <ENTER>
DOMWN VWH CH COLUWN ? ___ (for Dew point) <ENTER>
DOWN VWH CH COLUWN ? (for Solar Radiation)
<ENTER>

Note on the Weekly Station Checklist and in the Station Log
Book the tine that the neteorol ogical colums were taken of f-
[ine.

Verify that the col ums have been taken of f-1ine by performng
the foll ow ng:

TRS KEYBQARD DI SPLAY OPERATOR KEY-I N

> A

VI EW VWH CH COLUMN( S) ., __, etc. <ENTER>
IN VOLTAGE OR ENA NEERI NG

UNITS (VE) ? E

A "D' shoul d appear to the right of the val ues presented under
t he neteorol ogi cal data col ums.

Set the node switch on the front of each translator nmodule to
the ZERO position. Wait approximately one minute for the
outputs to stabilize. Press the SPACE BAR on the keyboard to
obtain the zero response from the translator. Check the
printout and verify that the ZERO val ues are as foll ows:

COLUW PARAMETER EXPECTED ZERO VALUE
03 Vector Wnd Direction 0 to 2 degrees
(WD)

04 Vector Wnd Speed (VWB) 0.2to 0.3 MS

05 Scal er Wnd Speed (SW) 0.2to 0.3 MS

06 Tenperature (TMP) -50.5 to -49.5°C

07 Dew Poi nt (DPT) -50.5 to -49.5°C

08 Sol ar Radi ation (SQL) -0.020 to +0.020 LNG

I f any output does not fall inits respective range notify the
OSC for the appropriate corrective actions. Record the "as
found" and the "adjusted to" (if applicable) values on the
Weekly Station Checklist and in the Station Log Book.

Set the nmode switch on the front of each translator to the
SPAN position. Wit approxinmately one mnute for the outputs
to stabilize. Press the SPACE BAR on the keyboard to obtain
five second updates of the SPAN response. Check the printout
to verify that the SPAN val ues are as foll ows:
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COLUWN PARAMETER EXPECTED SPAN VALUE
03 Vector Wnd 358 to 362 degrees
Direction (WD)
04 Vector Wnd 24.0 to 26.0 M'S
Speed (VWB)
05 Scal er Wnd 24.0 to 26.0 M'S
Speed (SWB)
06 Tenperature 49.5 to 50.5°C
(TWP)
07 Dew Poi nt ( DPT) 49.5 to 50.5°C
08 Sol ar Radi ation 1.980 to 2.020 LNG
(sa)
If any output does not fall in its respective range, notify

the OSC for the appropriate corrective actions. Record the
"as found" and "adjusted to" (if applicable) values on the
Weekly Station Checklist and in the Station Log Book.

Set the nmode switch on the front of the wind translator to the
"540" position. Wit one minute for the output to stabili ze.
Verify that the SunX data | ogger VAD col um reads 360.0 +2.0
degrees. |If the output does not fall inits respective range,
notify the OSC for the appropriate corrective action. Record
the "as found" and "adjusted to" (if applicable) value on the
Weekly Station Checklist and in the Station Log Book.

Return all node switches to the OPERATE position (the red
lights should go off). Wit one ninute for the output to
return to nornal operation. Press the SPACE BAR on the
k(rer{v)board and verify that all outputs are consistent with the
anbi ent conditions. Press <ESC> to obtain the ">" cursor.

Pl ace the neteorol ogi cal columms back on-1ine by performng
the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N

> )

UP COLUWMN NUMBER ? __ (for Vector Wnd Direction)
<ENTER>

UP COLUWMN NUMBER ? __ (for Vector Wnd Speed)
<ENTER>

UP COLUWMN NUMBER ? __ (for Scaler Wnd Speed)
<ENTER>

UP COLUWMN NUMBER ? ___(for Tenperature) <ENTER>

UP COLUWN NUMBER ? __ (for Dew point) <ENTER>

UP COLUWMN NUMBER ? (for Solar Radiation)
<ENTER>

Verify the col utms are on-1ine by repeating Paragraph B.5.1.9.
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The "D' to the right of the values under the neteorol ogical
col ums shoul d be replaced with a "P", which shoul d be absent
within five mnutes. |f not, repeat Paragraph B.5.1.14.

Make certain that the ECHO (F5) has been de-activated so the

printer is nolonger printing characters fromthe TRS Keyboard
Di spl ay.
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B.5.2 Wat her Measur e/ \Weat hertroni cs Meteorol ogi cal System Procedures

B.5.2.1

B.5.2.2

B.5.2.3

B.5.2.4

B.5.2.5

B.5.2.6

Record the station nane, operator name (first initial and full
| ast nane) and cal endar date on the Weekly Station Checkli st
(see Figure B.5.2-1).

Visually inspect the neteorological tower and instruments.
Report any abnornalities (i.e., mssing or broken anenoneter
cups, bent wi nd vanes, leaning towers, or |oss of guy wires)
to the OSC and docunent the event in the Station Log Book.

Verify that the wind sensor's crossarmis orientated north to
south (or east to west depending upon the installation), and
the wind speed cups and the wind direction vane are freely
rotating.

Verify that the aspirator notor for the tenperature and dew
poi nt sensors is running.

Print an instantaneous output from all the neteorol ogical
instrumentation by performng the foll ow ng:

TRS KEYBQARD DI SPLAY OPERATOR KEY-IN
> A
VI EW WH CH COLUWNS? I T ;
, <ENTER>
(For all net colums
except RNF)

I N VOLTAGE OR ENG NEERI NG
UNITS ? (V/ E) E

NOTE: The TRS keyboard has a 40 character display. Wien
viewi ng nore than three colums at a time, the display
waps around and is difficult toread. |If the printer
is activated by pressing the F5 (ECHO key on the TRS
keyboard, the results are printed in a nore readable
format on the 80 colum printer.

Press the SPACE BAR to update the colum readi ngs every five
seconds. Record the indicated SunX data | ogger values in the
appropriate neteorological colums on the Wekly Station
Checklist. Verify that the indicated val ues are representa-
tive of current neteorological conditions.

Check the precipitation gauge. Note if there is any snhow or

leaves in the collection funnel. Remove the inlet (NOTE
CAUTI ON BELON and note if there is dirt or debris in the
ti ppi ng buckets. Clean if necessary. The sensor may be

cl eaned by flushing the tipping bucket with clean water. A
soft brush nmay be used to clean out any dirt accurulation in
the tipping bucket.

CAUTI ON: The bucket heater is supplied with 115 VAC
Di sconnect the power supply from the precipita-
tion gauge at the junction box (located on the
tower) before renoving the sensor top.
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STATI ON:
WEEKLY STATI ON CHECKLI ST
SECTI ON B. 5. 2 WEATHERVEASURE/ WEATHERTRONI CS METEOROLOGQ CAL SYSTEM

RECORD THE FOLLOW NG

OPERATOR:

VISIT 1

VISIT 2

VISIT 3

B.5.2.1

S| TE OPERATCOR

DATE

W ND SENSORS AND TONER SECURE?

CROSSARM ORI ENTED? (Y/ N)

ASPI RATOR MOTCR RUNNI NG? (Y/' N

W(W|®|
afafalo
NN NN

albhjwilnN

| NSTANTANEOQUS WD READI NG?

| NSTANTANEQUS SW5 READI NG?

| NSTANTANEQUS TMP READI NG?

| NSTANTANEOQUS DPT READI NG?

| NSTANTANEQUS SCL READI NG?

SNOW LEAVES | N RAI NFALL | NLET? (Y/'N)

DI RT/ DEBRI 'S I N TI PPI NG BUCKETS? ( Y/ N)

PRECI P GAUGE CLEANED? (Y/ N)

RNF

BUCKET TI PPED 10 TI MES? (Y/N)

B.5.2.8 MeT

COLUWNS OFF LINE @ (LST)

B.5.2.9 WD

LO VALUE (O TO 2 DEG)

VWS

LO VALUE (0.1 TO 0.2 MPH)

SW6

LO VALUE (0.1 TO 0.2 MPH)

TMP

LO VALUE (-50.5 TO -49.5°C)

DPT

LO VALUE (-50.5 TO -49.5°C)

SCaL

LO VALUE (-10 TO 10 WB)

B.5.2.10 WD

360 VALUE (358 TO 362 DEG

VWS

H VALUE (__TO __ MPH)*

SW6

H VALUE (__TO __ MPH)*

TMP

H VALUE (49.5 TO 50.5°C)

DPT

H VALUE (49.5 TO 50.5°C)

SCaL

H VALUE (1480 TO 1520 W/B)

B.5.2.11 WD

+360 VALUE (358 TO 362)

B.5.2.12 SWTCHES RETURNED TO OPERATE?

B.5.2.14 MET

COLUWNS ON-LINE @LST

* These val ues depend on the w nd speed calibration oscillator.

Figure B.5.2-1.

Weekly Station Checklist.

Sanpl e Weat her Measur e/ Weat hertroni cs Met eor ol ogi cal

System
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NOTE: Since cleaning the precipitation bucket will generate
fal se rainfall readi ngs when t he bucket is tipped, prior
to cleaning the precipitation gauge, noteinthe Station

Log and on
I nstrunment |

the Wekly Station Checklist that the
s being cl eaned.

Check the operation of the rainfall tipping bucket by perform

ing the foll ow ng:

B.5.2.7.1

B.5.2.7.2

B.5.2.7.3

Set the SunX data logger into the minute
data collection node by performng the
fol | owi ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N

> M
COLUWN NUMBER (?) f or R\F <ENTER>

PRESS THE ECHO (F5) AND TAP THE SPACE BAR
SEVERAL TI MES TO UPDATE THE RAI NFALL DATA
EVERY M NUTE TO VI EWDATA FOR THE FOLLOW NG
TEST:

Wth the inlet funnel renoved from the
rai nfall gauge, tip the neasuring apparat us
10 tinmes. Use caution to avoid the heater
W res. DANGER - THESE W RES CARRY HI GH
VOLTAGE - 115 VAC Repl ace the 1nlet
funnel . Make sure the wires do not inter-
fere with the action of the tipping bucket
and that the inlet is |evel.

Return to the TRS keyboard display. b-
serve if the tips were registered by the
SunmX data logger (you nmay have to wait
until the end of the one minute period).
If the tips were not registered or if no
rainfall 1s measured by the data | ogger
during periods of known rainfall, note this
observation in the Station Log Book and
notify the OSC

Take al | the Meteorol ogical colums off-1line by perform ng the

fol | owi ng:

TRS KEYBQARD DI SPLAY OPERATOR KEY-IN
<ESC> to return to ">"
pr onpt

> (SH FT) #

CODE: NPSAI R

DOVWN VWH CH COLUMN? (for Vector Wnd
Direction) <ENTER>

DOWN VH CH COLUMN? (for Vector Wnd

Speed) <ENTER>

DOMN VWHI CH COLUMN? ___(for Scaler Wnd



B. 5.

B.5.2.9

2.

SECTI ON: B.5.2
REVI SION: 0.
EFFECTI VE: 4/

PACE 4 CF 6

5
0
94

Speed) <ENTER>

DOWN VWH CH COLUMN? (for Tenperature)
<ENTER>

DOMWN VWH CH COLUMN? (for Dew Point)
<ENTER>

DOMWN VWH CH COLUMN? (for Solar Radiation)
<ENTER>

<ENTER> to return to
the > pronpt.

Note on the Weekly Station Checklist and in the Station Log
Fpok the tine that the neteorol ogical colums were taken off
i ne.

8.1 Verify that the columms have been taken off-line by
perform ng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY- 1 N
> A
VI EW VWH CH COLUMN( S) , , etc. <ENTER>

I N VOLTAGE OR ENG NEERI NG
UNITS (VE) 2

A "D' shoul d appear to the right of the val ues presented
under all of the neteorol ogi cal col ums.

Set the node switch on the front of each translator nmodule to
the "LO' position. Note that the red "CAL" light will
illumpate. Wit aﬂproxi mately one minute for the outputs to
stabilize. Press the SPACE BAR on the TRS keyboard to obtain
five second updates of the zero response fromthe translator.

Check the printout and verify that the LO values are as
fol | ows:

COLUWN PARAMETER EXPECTED LO VALUE

03 Vector Wnd 0 to 2 DEG
Direction (WD)

04 Vector Wnd 0.1 to 0.2 MPH
Speed (VWB)

05 Scal er Wnd 0.1 to 0.2 MPH
Speed (SWB)

06 Tenperature -50.5 to -49.5°C
(TWP)

07 Dew Poi nt -50.5 to -49.5°C
(DPT)

08 Sol ar Radi ati on -10 to 10 W

(sa)
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If any output does not fall in its respective range, notify
the OSC for the appropriate corrective actions. Record the
"as found and the "adjusted to" (if applicable) values on the
Weekly Station Checklist and in the Station Log Book.

Set the nmode switch on the front of each translator to the
"H" position. Wit approximately one minute for the span
outputs to stabilize. Press the SPACE BAR on the keyboard to
obtain five second updates of the H response from the
translator. Check the printout to verify that the values are
as follows:

COLUWN PARAMETER EXPECTED H VALUE

03 Vector Wnd 358 to 362 DEG
Direction (WD)

04 Vector Wnd to MPH *
Speed (VWB)

05 Scal er Wnd to MPH *
Speed (SWB)

06 Tenperature 49.5 to 50.5°C
(TWP)

07 Dew Poi nt 49.5 to 50.5°C
(DPT)

08 Sol ar Radi ation 1480 to 1520 WvB
(Sa)

* These values depend on the w nd speed calibration
oscillator and will be determned during seniannual
visits.

If any output does not fall in its respective range, notify

the OSC for the appropriate corrective actions. Record the
"as found" and "adjusted to" (if applicable) values on the
Weekly Station Checklist and in the Station Log Book.

Set the wind direction translator switch to the "+360"
position. Wit approximately one minute for the span outputs
to stabilize. Press the SPACE BAR on the keyboard to obtain
five second updates fromthe translator. Verify that the SUW
WD col um readout is between 358 and 362. Record the val ue
on the Weekly Station Checklist. If the output does not fall
within this range, contact the OSC

Return all node switches to the "OPR' position. Note that the
red "CAL" lights should go off. Wait one mnute for the
output to return to nornal operation. Press the SPACE BAR on
the TRS keyboard and verify that all outputs are consistent
with the anbient conditions. Press <ESC>to returnto the ">"

pronpt .

NOTE: If the printer has been used to record the zero and span
results, press the F5 (ECHO key on the TRS keyboard to
de-activate the printer.
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Pl ace the neteorol ogi cal colums back on-1ine by performng
the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N

> )

UP COLUWMN NUMBER? (for Vector Wnd Direction)

- <ENTER>

UP COLUWMN NUMBER? __ (for Vector Wnd Speed)
<ENTER>

UP COLUWMN NUMBER? __ (for Scaler Wnd Speed)
<ENTER>

UP COLUWMN NUMBER? ___(for Tenperature) <ENTER>

UP COLUWN NUVBER? __ (for Dew point) <ENTER>

UP COLUWMN NUMBER? ___(for Solar Radiation)
<ENTER>

Verify that the colums are on-line by performng the fol | ow
i ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N

> A

VI EW WH CH COLUM\( S) ., __, etc. <ENTER>
IN VOLTAGE OR ENG NEERI NG

UNITS (VE) ? E

The "D' to the right of the values under the Meteorol ogical
col ums shoul d be replaced with a "P", which shoul d be absent
within five mnutes. If not, repeat the procedure.

Note on the Weekly Station Checklist and in the Station Lo
Book the time that the meteorol ogical colums were put bac
on-1ine.
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B.6 STRI P CHART RECORDERS, PRI NTERS, MODEMS, AND M SCELLANEQUS EQUI PMENT

B. 6.

B. 6.

1

2

I nt roducti on

B.6.1.1

Strip Chart

Record the site name, operator nane (first initial and | ast
name), and cal endar date, on the Weekly Station Checklist (see
Figure B.6-1).

Recor der (s)

B.6.2.1

B.6.2.2

B.6.2.3

B.6.2.4

B.6.2.5

Record the strip chart nodel nunber, serial number, and NPS
property tag nunber on the Wekly Station Checkli st.

Conpare the tinme denoted on the strip chart against that
di spl ayed on the SunX data | ogger. If the difference is
greater than five ninutes, adjust the chart accordingly and
note the change on the strip chart and in the Site Log Book.

NOTE: If the chart is fast, advance the chart to set the
correct tinme. Never adjust the chart backwards to set
the correct tine.

Make certain that the chart recorder is recording a |legible
trace. |f the chart pen appears to be drying out, replace the
pen i medi ately.

At the end of the two week sanpling period (md-nmonth and at
the end of the nonth) renove the chart paper and install new
chart paper. This should be done a few minutes before the
hour or half hour or, at the very | east, checked again on the
next hour or half hour after the paper is changed. Set the
chart paper to Local Standard Time and annotate as foll ows:

a Site Nane
b. Start Date and End Date of the Strip chart

(o]

Qperator's First Initial and Full Last Name

d. Gaseous Pollutant Paranmeters (0B, S2) and Pen Col or
(applicable on nultiple pen recorders)

e. Note if it is the "BEGA NNI NG OF CHART" or "END OF CHART"
f. Date and Local Standard Tinme "ON LINE' or "OFF LINE"

g. Enter the Equation(s) Used to Calculate the Poll utant
Concentration fromthe Chart Percent

Conpl et e Section A 2.3, Wekly Qzone Zer o/ Span/ Preci si on Check
Control Charts and Maxinmum Hourly Average Concentration
Verification Form which gives detailed instructions for
conparing hourly averages obtained fromthe SunX data | ogger
to the hourly averages obtained fromthe strip charts. RePort
any unusual chart traces to OSC personnel immediately. ter
review, the strip charts are sent to the DPC according to
procedures in Section A
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STATI ON:
VWEEKLY STATT ON CHECKLT ST
SECTION B.6 STRI P CHART RECORDERS, PRI NTERS, MODEMS AND
M SCELLANEQUS EQUI PMENT
RECORD THE FOLLOW NG VISIT1 | VMSIT2 |VISIT 3
B.6.1 S| TE OPERATCOR
CALENDAR DATE
.6.2 STRI P CHART RECORDER
.6.2.1 STRI P CHART RECORDER MODEL NO
STRI P CHART RECORDER SERI AL NO
STRI P CHART RECORDER NPS NO
B.6.2.2 SUMX TI ME (LOCAL STANDARD TI ME)
RECORDER TI ME
RECORDER TI ME ADJUSTED? (Y/N)
B. 6. 2. CHART RECORDER | NKI NG LEGQ BLY
B.6.2.4 CHART PAPER CHANGED? (Y/ N
B.6.3 M SCELLANEQUS HARDWARE
B.6.3.1 PRI NTER RI BBON | NKI NG LEGQ BLY
PRI NTER PAPER SUPPLY ADEQUATE
CHART PAPER SUPPLY ADEQUATE?
.6.3.2 SILICA GEL I N ZAS REPLACED?
.6.3.3 CHARCQAL | N ZAS REPLACED?
.6.3.4 MODEM POMER ON?
MODEM CONNECTED?
B.6.3.5 TRS KEYBOARD "ECHO' OFF?
TRS KEYBOARD TURNED OFF?
.6.3.6 PRI NTER PONER LEFT ON?
. 6.4 LST (LOCAL STANDARD TI ME) LEFT SITE
Fi gure B. 6- 1. Sanple Strip Chart Recorders, Printers, Mdens, and

M scel | aneous Equi prent Weekly Station Checkli st.
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B. 6.3 M scell aneous Hardwar e

B.6.3.1

B.6.3.2

B.6.3.3

B.6.3.4

B.6.3.5

B.6.3.6

B.6.4 Tinme Qut

Verify that the printer ribbon is inking properly and that the site
i s suppliedwth enough printer paper for the next visit. |f printer
supplies are low, request additional supplies fromthe OSC.

Repl ace the silicagel desiccant, if utilized, whenever 70%of col um
is nolonger blue. Renove the desiccant fromthe container. Spread
evenly on a cookie sheet. Bake in the oven at 300°F for three (3)
hours. Upon drying, the blue indicator will be uniformthroughout
t he desiccant.

Repl ace the zero air canister with fresh charcoal every six nonths.
Note on the card affixed to the side of the charcoal columm the date
that the charcoal was replaced. Discard the used charcoal.

Verify that the nodemis on and the transmi ssion |ines are connected
properly.

Turn "ECHO' on the TRS keyboard of f to deactivate the printer, |eave
SunX dat a | ogger i n Password node (type "!" at the pronpt), and turn
of f displ ay.

Leave the printer power on.

Record the Local Mlitary Standard Ti ne (LST) when all mai nt enance and checks are
conplete. Verify all doors are | ocked and secure.
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B. 7 NDDN FI LTER PACK SAMPLES

Acidic deposition and its inmpact on the environment is a major concern

The accurate neasurenent of deposition rates are key to understanding the
envi ronnental consequences. This acidic deposition occurs via two prinary
pat hways: "wet deposition", and "dry deposition." Wt deposition is comonly
referred to as acid rain and occurs as the result of precipitation events (rain
and snow), which renmove acidic particles and gases from the atnobsphere. Dry
deposition is the transfer of these particles and gases to trees, plants, water
surfaces, and soils in the absence of precipitation. Wt deposition rates are
bei ng neasured by the National Atnospheric Deposition Program(NADP) by field and
| aboratory analysis of wet deposition sanples. The U S. EPA is sponsoring a
Nati onal Dry Deposition Network (NDDN) to hel p estimate the dry deposition rates.
These dry deposition rates determ ned frommass and cheni cal anal ysis of filters,
net eorol ogi cal, and biological information will ultimtely be used to:

1) Docunent short- and | ong-termtrends;
2) Cal cul at e mass budget s;

3) Eval uat e nodel s; and

4) Support studies of deposition effects.

The NPS working in cooperation of the EPA has adapted the NDDN protocol s
for use at selected nonitoring stations. The equipnent involved includes a
| aboratory prepared filter sanpling pack, air punp and flow controller, timng
systens, and a 10-meter tiltover sanpling tower. The filter packs are returned
to the laboratory after field exposure for quantification of atnospheric sulfur
and nitrate concentrations.

The procedures for field operators are detailed in the fol
Careful handling of the filter pack and accurate recording of fie
are essential for successful sanpling.

ow ng secti ons.
I d observations
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B. 7 NDDN FI LTER PACK SAMPLI NG

The EPA supports a National Dry Deposition Network (or NDDN) to help
estimate atnmospheric dry deposition rates. The National Park Service, working
in cooperation with the EPA, has adopted the NDDN protocols for use at
selected nonitoring stations. The dry deposition rates determned from
analysis of filters will ultimately be used to docunent trends and eval uate
bi ol ogi cal effects.

The equi pnent involved includes a |aboratory-prepared filter sanpling
pack, an air punp and flow controller, an hour neter, and a 10-neter sanpling
tower. After field exposure for approximately one week, the filter packs are
returned to the laboratory for measurenent of atnospheric sulfur and nitrate
concentrations.

To confirmthat all systenms are in good operational condition and that
filters are handled correctly, the operator is required to check each
conponent and change filters weekly.

A mailing tube is sent to your site nonthly by QST Environmental, in
Gai nesville, Florida. In each tube you wll find a sanple filter pack
enclosed in a Ziplock& bag and a Site Status Report Form (SSRF). Filters are
general | y changed each Tuesday.

PROCEDURES

B.7.1.1 Begin this week's filter change by conpleting the SSRF from
last week. In the "Filter Of" colum on |ast week's SSRF,
record the rotanmeter reading observed at the nmiddle of the
bal I .

B.7.1.2 otain the nost recent SunX data logger’s 5 minute average
for the "Filter Of" "DAS Flow' entry by printing out the
current SumX hourly report. Do so by entering:

TRS KEYBOARD DI SPLAY OPERATOR KEY-IN

> H <ENTER>
Locate the last flow rate value on the printed sunmary.

This is the Data Acquisition System (DAS) flow Record this
on last week’s SSRF. Turn off the “echo by pressing

F5” agai n.

B.7.1.3 To change the filter, the flow tower nust be | owered. Since
the ozone inlet is also located on the tower, both the
"Ozone" () and "Flow' (FLW colums nust be taken offline.

B.7.1.4 "Down" the ozone and flow colums by entering:

TRS KEYBOARD DI SPLAY OPERATOR KEY-IN
> <Shi f t ><#>
(Press keys simultaneously)
CODE NPSAI R
DOWN WH CH COLUWN ? (for OB)<ENTER> <ENTER>

Locate the last flow rate value on the printed sunmary.
This is the Data Acquisition System (DAS) flow Record this on |ast week's
SSRF. Turn off



B.7.1.5
<ENTER>
B.7.1.6
B.7.1.7
B.7.1.8
B.7.1.9
B.7.1.10
B.7.1.11
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DOMN WHI CH COLUWN ? (for FLW <ENTER>
DOMN WHI CH COLUWN ? <ENTER>

Note on the strip chart and in the Site Log Book the tine
the colums were downed. Verify that the SunX data | ogger
has flagged the data by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N
> A
VI EW WH CH COLUMN( S) (for B3 and FLW

I N VOLTAGE OR ENG NEERI NG
UNITS (V/ E)? E

A "D' should appear to the right of the values presented,
indicating that the colums have been taken offline or
"downed. "

The <ESC> key will return the SumX data |ogger to the ">"
pronpt .

Turn off or unplug the flow punp and the hour nmeter. Record
the hour meter reading on last week's SSRF in the "El apsed
Ti me" box.

Lower the flow tower only during good weather (i.e., no
el ectrical storms, high w nds, heavy ice buil dup, or obvious
tower damage). First renove the locking pin to allow the
tower to be lowered. Then gently control its descent wth
the attached rope. Secure the tower by tying the rope to
t he base.

Wearing clean vinyl gloves (provided by the OSC), renove the
filter pack from the tower by pulling back on the | ocking
ring of the quick disconnect. Once the filter is renoved,
the quick disconnect provides an airtight seal. Insert the
pl astic caps that were saved in the shipping container to
avoid contamination to the filter. Place the filter pack in

its Ziplock& bag. Enter the date and tinme for "Filter Of"
on last week's SSRF form Renove your gloves and discard
t hem

hserve the current reading of the ©Miss Flow Controller
(MFC) display. It should be close to zero. Make a note of
t he val ue. Turn on the punp to |leak check the sanpling
system Let the MFC value stabilize and record the value in
the "MFC Leak Check" box on |ast week's SSRF. The new val ue
should also be close to zero. Call the OSC if the zero
value is different now than before the punp was turned on.
Now turn of f the punp.

Record the expected ship date, then sign and date the form
on the "Prepared By" line. At this point, |ast week's SSRF
shoul d be conplete. The white copy and the filter you just
renoved can be packed in last week's mailing tube for
shipment to ESE. The yellow and gold SSRF copies should be
sent to the OSC, even though the form says to send these to
ESE. The pink copy remains in your station notebook

Check the water trap/drop bottle located inside the shelter
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at the bottom of the 3/8" vinyl tubing. If any water is in

the trap, enpty it, and record this in the "Notes" box.

Not e: Leaks are conmon at the water trap. Make sure to seal
the trap conpletely if opened.

If you enptied water from the water trap or disturbed any
other NDDN plunbing fittings, repeat the |eak check
pr ocedure. Record the "MFC Leak Check" results in the
"Filter On" colum of this week's SSRF.

Enter the codes for the site nane and nunber. The codes are
found on the side of the filter housing and on the chain of
cust ody | abel .

Open the mailing tube that contains this week's filter and a
new SSRF.

Enter the date of the filter change, followed by the day of
t he week.

On the "Chain of Custody" |abel, enter your name and the
date on the "Shi pnent Opened By" |ine.

Enter the filter pack nunber from the label on the filter
pack housi ng.

Back outside, release the vacuum at the filter quick
di sconnect by pressing into the center of the connector
until you hear a faint rush of air. Use a pen or small
screwdriver.

I nspect and/or replace the Teflon& ozone inlet filter at
this time if this is an NPS weekly station check. (Refer to
Section B.3). Record in the site log book any filter
change/ inspection activity.

Put on clean vinyl gloves and renove the caps from the new

filter pack. Seal the caps in the Zplock& bag and store
the bag in the mailing tube until next week.

Install the filter pack by pressing it into the fitting
until you hear a "snap", indicating a secure connection.
Di scard the gl oves.

Raise the tower slowy and secure it by inserting the
| ocki ng pin.

Reset the hour neter to zero. Turn the flow punp and hour
neter on.

Enter the "Filter On" date and tine on the new SSRF, using
the Local Standard Tine (LST) displayed by the datal ogger
"T" conmand.

"Up" the "3" and "FLW colums to bring them back on-line
as follows:

TRS KEYBOARD DI SPLAY OPERATOR KEY-IN

> U
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UP COLUWN NUMBER? (for OB)<ENTER>
UP COLUWN NUMBER? (for FLW <ENTER>
UP COLUWN NUMBER? <ENTER>

Verify that the "@3" and "FLW columms are on-line by
performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N
> A
VI EW VH CH COLUMWMNS? (for B and FLW <ENTER>

I N VOLTAGE OR ENG NEERI NG
UNITS (V/ E)? E <ENTER>

The "D' to the right of the concentration under the O3 and
FLW col ums should be replaced with a "P" which should be
absent within 5 mnutes. If not, repeat the "Up" colum
procedure described in this section. On the O3 strip chart
paper, wite "O3 on-line" along with the tinme and date.
Note in the Site Log Book when the channel was brought back
on-1line.

The <ESC> key will return the SumX data |ogger to the ">"
pronpt .

Read the rotanmeter and record the value on the new SSRF
under the "Filter On" col um.

After waiting 10 m nutes, turn the echo on and enter an "H'
command at the pronpt. Record the |atest datal ogger flow
val ue to the "DAS Fl ow' box.

Proceed to the "Site bservations” block on the SSRF.
Circle the precipitation conditions present outside your
shel ter.

hserve the condition of the deciduous plants around the
shelter. Mark the box that corresponds to the percentage of
| eaves that have dropped, the percentage of |eaves that have
fall color, and the percentage of |eaves that are green.
Look back at last week's form to make sure your findings
make sense. This information is used to estimate the
respiration rates of the local plants.

Store the SSRF, Ziplocke plastic bag, and caps in the
mai |l i ng tube for conpletion next week.
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Figure B.7.1-1. Exanple SSRF Form
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B.8.1 SO -TEC BREWER SPECTROPHOTOMETER MZDEL MKV WTH PC DATA LOGE NG AND

CONTROL

B.8.1.1

B.8.1.2

PROCEDURES: WEEKLY

A weekly visit to a Brewer site includes many tasks that ma

also need to be performed daily or bi-nonthly. The ful
procedure for each task wll be presented in detail in
weekly visit sections and will be referenced in the other

sections. Perform the weekl?/ site visit on Mnday of each
week and conplete a Wekly Station Checklist. Bl ank
checklists can be found in the pocket folder at the back of
your SOP book. Note that the checklists are good for one

nmont h. Record the station nanme, operator name (first
initial and full last name), the calendar date, and the
Brewer nunmber (see the netal late affixed to the

spectrophot oneter housing) on the Wekly Station Checklist.
BAQ fxfnfl e Weekly Station Checklist is presented in Figure

Fam |iarize yourself with the graphic in Figure B.8.1.2-1
for locations of the power LEDs, the power sw tches, the UVB
donme, and the quartz w ndow before reading this section.
Note the follow ng on the Weekly Station Checklist.

Current weat her condi tions (e.0., sunny, cl oudy,
EI)_rem pitation, etc.)

he orientation of the Brewer direct sun quartz w ndow
it should be sunward).

he power status by observing the green LEDs. One on the
tracker and one on the spectrophotoneter, should be
i |lum nated.

The status of the UV donme and quartz wi ndow (e.g., dust,
snow, or other debris interfering with sunlight entering
the UV done or the quartz w ndow).

Announce your presence at the site by signin in and
recording your observations in the Brewer %)erat i ons
LogBook. It is inmportant to log activities that affect data
validity. See Figure B.8.1.2-2 for an exanple of a properly
annot at ed | ogbhook page.

UVB Dome Direct Sun
\4 / Quartz Window
pay <y

Spectrophotometer

Brewer On-Off
. Switch
Tracker Unit

Power LED (Green)

Azimuth Tracker
On-Off Switch

Tripod Base Power LED (Green)

\\t‘}

Figure B.8.1.2-1. Brewer Spectrophotoneter Tracker Power
Switch and Indicator Locations.
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STATI ON: _Badl ands National Park
WEEKLY STATI ON CHECKLI ST
SECTION B. 8.1 SCl - TEC BREWER SPECTROPHOTOVETER MODEL MKI V
RECORD THE FOLLOW NG VISIT 1 |VISIT2|VISIT 3 VIEIT VISIT 5
B.8.1.1 SI TE OPERATOR J. Smith
CALENDAR DATE 10/ 24/ 97
BREWER NUMBER 134
B.8.1.2 NOTE WEATHER OBSERVATI ONS | N LOGBOOK? (Y/ N) Yes
BREVER ORI ENTED TOMRDS SUN? (Y/ N) Yes
POAER ON TO SPECTROPHOTOVETER & TRACKER? Yes
(YI'N)
UV DOVE & DI RECTI ON QUARTZ W NDOW CLEAN? Yes
(YI'N)
B.8.1.3 MONI TOR FOUND | N SCHEDULE MODE? (Y/ N) Yes
B.8.1.5 MONI TOR DI SPLAYI NG CORRECT DATE? (Y/ N) Yes
B.8.1.6 MONI TOR DI SPLAYI NG CORRECT TI ME? (Y/ N) Yes
B.8.1.9 SCHEDULE CORRECT? (EPA96) (Y/N) Yes
B.8.1.10 WAS THE UV DOVE OR QUARTZ W NDOW CLEANED No
(YI'N)?
B.8.1.11 HUM DI TY | NDI CATOR OK (Bl ue or Pink)? Bl ue
B.8.1.13 RECORD “sr” TEST RESULT. 14660
WTH N LIMTS?*  (Y/N) Yes
8.1.16 WAS A TRACKER LEVEL TEST PERFORMED? (Y/ N) Yes
B.8.1.17 “si” TEST OK? (Y/N) Yes
ALl GNVENT ADJUSTED?  ( Y/ N) No
B.8.1.20 COMMENTS LOGGED ON COWPUTER? (Y/N)? Yes
B.8.1.21 SCHEDULE RE- STARTED (EPA96)? (Y/N) Yes
B.8.1.22 STATI ON SUPPLY CHECKLI ST COVPLETED? (Y/N) Yes

* |f values are not w thin acceptable ranges,

notify the OSC.

Figure B.8.1.1-1 Exampl e Weekly Station Checkli st
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Brewer # 134 Page 164

Station Badlands Operator J. Snmith

U.S. National UV Monitoring Station Log

Dat e

Ti me

Acti on Qper at or

9/19/9
7

1945

1957

2001

2013

2035

2041

2102
2110
2112

2120

J. S
[ ] Continued from previous page

J. Smth entered the station to
performa weekly Brewer UVB site
visit. The Brewer appears to be
oriented towards the sun and
operating correctly. The UV Done and
quartz w ndow have |ight dust on

t hem

Cl ear and cool today, |ight w nds out
of the north. The nonitor tine and
date are correct. Conputer is in
schedul e node.

Cl eaned the UV Done and the quartz

wi ndow and checked t he desi ccant
condi ti ons.

Took the conputer out of the schedul e
nmode for Brewer performance checks.
Performed sr test successfully,
results of 14654 conpared to a

t heoretical of 14658. No action
necessary.
Performed si test. A very snall

cl ockwi se adj ustnent was nade to the
azinmuth. Called the nonitoring
operations support contractor to
report the small adjustnent. The
technician said to call if another
adj ust rent was necessary next week.
Left a short nmessage on the conputer
descri bing the day's events.

Put the conmputer back in schedul e
node.

Checked the station supply list.

Need nore Kimm pes, will call
operations support fromthe office.
Checked to make sure that the Brewer
is operational. J. Smth exiting
station.

Figure B.8.1.2-2 Exanmpl e Logbook Entry.
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In the station, the conmputer, nonitor, and printer should be
on. Due to the variety of tasks the spectrophotoneter
performs, the nonitor wll display several di fferent
variations of the graphic in Figure B.8.1.3-1.

Fam liarize yourself with the graphic as you read through
the list of paraneters below. The nonitor screen should have
the follow ng information:

Mont h

Day

Year

Jul i an Day

Mode  of Operation (G or N2) - The  Brewer

spectrophotonmeter program is nmade of a series of
nmeasur enent cycl es. Each node is designed to neasure a
certain paraneter and has multiple settings particular to
t hat paraneter.

Brewer Number - Each Brewer has a serial nunber
associated with it inscribed on a netal plate on the
spectro- photoneter cover.

Location - The site should have been named during
installation.

Internal /External Cdock, (I or E) - “I” indicates the
Brewer is using the internal clock or the Brewer clock.
“1” is the preferred setting. “E’” indicates the Brewer
is using the external clock or the PC cl ock.

Coordi nated Universal Tine (CUT) - Previously called

Greenwi ch Mean Tine (see Section B.8.1.6).

Measurenent in Progress (ds, zs, or uvb)

Schedul e Running (“epa96” unless instructed otherw se) -
The schedule is the file that controls the neasurenent
node and processes and stores the data. The schedul e and
GMBasi c program are stored on the PC hard drive.

Free Disk Menory - Free nenory left on the PC hard drive.
Sol ar Zenith Angle.

RS232 Activity Indicator - The asterisk flashes when
conmuni cation is occurring between the Brewer and the PC.
Current Brewer Activity Indicator.

Current Data Summary - |In each node, a particular type of
data are collected. This part of the nonitor is reserved
to display a current data summary.
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Figure B.8.1.3-1. Illustration of a Typical Screen in Schedul e Mode.

B.8.1.4

B.8.1.5

Corrections to errors that are encountered occasionally on
the PC nonitor can be acconplished by first pressing the
<HOVE> key and waiting for the PC to display the Main Menu.
The <HOVE> key interrupts the schedule and returns contro
of the Brewer to the Main Menu. Al commands can be entered
fromthis nenu, although not all choices are displayed. See
the operator’s manual for a conplete listing of conmmands.

It is inportant to log activities that affect data validity
in the Brewer Operations Logbook including a brief review of
the visit on the PC using the "cnf command. The data
processi ng contractor can downl oad the data and coments via
the built-in nodem every night. See section B.8.1.20 for
details on using the "cnf command.

Compare the cal endar date and the Julian day with that found
on the nmonitor screen. A Julian day cal endar can be found



B.8.1.6

SECTI ON: B.8.1
REVISION: 0.0
EFFECTI VE: 10/ 97
PAGE 6 OF 20

on

the salmon colored card in the front of the SOP book.
Corrections to the calendar date and Julian day, if
necessary, are nade using the "da" comrand, as foll ows:

Keyboard Action Moni tor Di spl ay

Press the <HOVE> key. (Wit
several seconds for the Miin
Menu to appear).

Enter “da” on the conmmand DATE: -(C U T.)-nmay 28/97
l'ine. If correct press return.
Enter the two digit day of If incorrect enter new date.
t he nont h.

-- Day - DD
Enter the two digit nonth.
Enter the last two digits of -- MONTH - MW
the year (the program
returns to the Main Menu). -- YEAR -YY

Conpare the Brewer tine against the digital clock in your
station set to Coordinated Universal Tinme, or CUT. The
station clock should be checked against the atomic clock in
Boul der, Col orado, once a nonth, to assure that it is within
10 seconds of CUT. The tel ephone nunber to obtain the CUT
is 303-499-7111. A recording will announce the CUT at the
top of every mnute. Enter the CUT exactly as it is read to
you from Boul der, regardless of your tine zone.

If the Brewer clock is using the computer clock, the upper

right of the display will indicate this with an "E' for
"external". An "I" indicates that the Brewer is using its
own internal clock. The preferred setting is "I". If "E
is displayed, use Method A below to correct both the tinme
and the external clock setting. If an "I" is displayed, use
Method B below to <correct only the tine. It may

occasionally be necessary to change the external time, "E',
bef ore changi ng the Brewer clock back to internal time, "I1".
Use Method C for this occasion.

METHOD A

Keyboard Action Moni tor Display

Press the <HOVE> key. (Wit
several seconds for the Min
Menu to appear).

Enter “ti” on the command Brewer clock is off.
l'ine. Do you want it turned back
on?

Enter a “Y” for yes.

Enter CUT here.

*** time=14: 38: 02
Press <ENTER>. (The program If correct press return.
returns to the Main Menu).
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Make the appropriate entry into the Brewer Operations Logbook.

METHOD B

Keyboard Action Moni tor Display

Press the “HOVE" key. (Wit
several seconds for the Miin
Menu to appear).

Enter “ti” on the command *** time=14: 38: 02
l'ine.
Enter CUT here. If correct press return.

Press <ENTER>. (The program
returns to the Main Menu).

Make the appropriate entry into the Brewer Operations Logbook.

METHOD C

Keyboard Acti on Moni t or Di spl ay

Press the <HOVE> key. (Wit
several seconds for the Miin
Menu to appear).

Enter “ti” on the command Brewer clock is off.
l'ine. Do you want it turned back
on?

Enter a “N' for no.

Enter CUT here. *** time=14:38:02

If correct press return.
Press <ENTER>. (The program
returns to the Main Menu).

Make the appropriate entry into the Brewer Operations Logbook.

The Brewer nunber is inscribed on a netal plate attached to
t he spectrophotoneter. Corrections to the Brewer nunber can
be made by using the "no" conmand, as foll ows:

Keyboard Acti on Moni t or Di spl ay
Press the <HOVE> key. (Wit

several seconds for the Main

Menu to appear).

Enter "no" on the command I nstrunent #= 134

l'ine. If correct press return.
If incorrect enter the
proper val ue.

Enter the new Brewer Numnber.

(The programreturns to the

Mai n Menu) .
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Your station location is included on a list presented on the
nmoni tor when the "I1" command is entered. Corrections to
your station's location can be nade by entering the "II"
command, as foll ows:

Keyboard Action Moni tor D spl ay
Press the <HOVE> key. (Wit

several seconds for the Miin

Menu to appear).

Enter “I1” on the commuand 1 Site Nane 1.
i ne. 2 Site Nane 2.
3 etc.

X Site Name X.
n if not coded above
Enter the nunber of your site and press Enter.

Al'l operations are controlled by individual conmands within
a program called a schedule. The “skc¢” command allows the
user to load and enter a schedule via the keyboard. The
Brewer will then begin taking measurenents and collecting
data. The Brewer should be in schedul e node upon entering
and | eaving the station. The schedule for NPS nonitoring is
currently epa96.skd. Set the schedule as follows:

Keyboard Action Moni tor D spl ay
Press the <HOVE> key. (Wit

several seconds for the Miin

Menu to appear).

skc" C.\ BREVEER
EPAL. SKD......coeueeeiernnnnn. EPA96. SKD
XXXXKXKXKXXXX Byt es Free
Enter schedul e nanme (no

Ent er

ext ensi on) .
Enter "epa96"
Confirm that the schedule is running. The code, "epa96"
wi || appear in the schedule running w ndow on the nonitor.

Refer back to Figure B.8.1.3-1.

Before cleaning the WY done and the quartz w ndow, nmake
notes in the Brewer Operations Logbook describing the
condition of the done and quartz w ndow (e.g., Snow, dust,
etc.). Use deionized water (or isopropyl alcohol in the
winter) on the dome and quartz wi ndow and clean gently wth
a Kimwipe® Examine the optical surfaces from several
different angles watching for debris on the optics, and
repeat the cleaning process until satisfactory.

Check the condition of the humdity indicator visible
beneath the quartz window. The indicator is a card coated
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wth a noisture-sensitive emulsion that is blue when the
desiccant is in good condition, and turns pink when the
desi ccant has been exhaust ed.

If the indicator is pink, the internal desiccant package
must be replaced. In good weather, with no high wnds or
preci pitation, renmove the white Brewer cover by turning each
of the four Ilatches one-half turn counterclockw se and
lifting the cover off. Store the cover, avoiding scuffing
the U/ donme and quartz w ndow. The desiccant package is
located in the right rear corner of the Brewer enclosure as
viewed from the quartz w ndow side of the Brewer. Renoving
t he bl ack spectrophotoneter cover should be done only under
instructions from the Operations Support Contractor (0OSC).

Do not attenpt to clean the mrrors.

After replacing the desiccant package in the Brewer, replace
the white cover and engage the | atches by turning them one-
hal f turn clockw se. The desiccant can be reactivated by
heating the bag in an oven for at l|east 24 hours at a
tenperature of about  150°F. Seal the reconditioned
desiccant in Z plockO bags until used.

Perform a tracker steps per revolution test, initiated with

the “sr” command. Proceed with the tracker steps per
revolution test only if the Brewer is not performng a W
scan. Check the “Measurement in Progress” entry on the

monitor for the mneasurenent cycle status (refer back to
Figure B.8.1.3-1). A UV scan is indicated by a “ux” in the
Measurenent in Progress entry. If necessary, wait for the W
scan to finish, usually just a few minutes, then press the
<HOVE> key to interrupt the schedule. The <HOVE> key will
return the conputer nonitor to the Min Menu. Enter a
“PNSR’ command, which will toggle the printer on-line and
begin an “SR’ test on the tracker. The tracker “zeros” its
azimuth and then neasures the total nunber of steps in one
revol uti on.

The Miin Mnu wll reappear when the tracker steps per
revolution test is conplete. Renove the printout and
conpare the steps/revolution value to the original
steps/revolution value in the Final Test Record acconpanyi ng
your Brewer. The nunber should be approximtely 14660.
Record the steps/revolution value in the Brewer Qperations
Log. If the indicated nunber and the original value differ
by nmore than +20 steps, it may indicate the friction wheel
is slipping and needs to be cleaned. Fam liarize yourself
with the graphic in Figure B.8.1.14-1 before reading
further. Notify the OSC before proceeding further.
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B.8.1.15

Figure B.8.1.14-1. Friction Weel Location.

The friction wheel can be cleaned by opening the tracker
cover opposite the quartz wi ndow side of the Brewer. Renpbve
the four hex-head screws with a hex key driver supplied with
your Brewer. Wope the edge of the large friction wheel with
a Ki mni pe® and isopropyl alcohol while rotating it manual ly.
Run “SR’ again after cleaning until the sanme value can be
repeated three tines, then save the new val ue when pronpted.
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Record all activities and new steps/revolution value in the
Brewer Operations Logbook

The tracker |evel test is perforned whenever there is reason
to believe that the Brewer platformlevel has changed or has
been conpromised. Performthis test with the tracker power
off and the Brewer is not running a schedule. In this
condition the Brewer may be manually turned through one
revol uti on.

Place the carpenter’s level, which was supplied with the
Brewer, on top of the Brewer case. Note the position of the
| evel bubble. The bubble does not necessarily indicate that
the Brewer case is level, this test challenges only the
tracki ng mechani sm nserve the | evel bubble as you rotate
the Brewer and note that the bubble does not change
position. If the level bubble changes position during the
rotation, call the OSC Return the Brewer to the original
position so that the ground strap does not wap around the
tracker post. Turn on the tracker power.

Perform a solar alignment test using the "si” command.
Entering a “prsi” points the azinuth tracker and the zenith
prismto the sun based on the correct day and time (CUT) and
Brewer location (latitude and |ongitude) and sends results
of the test to the printer. See Figures B.8.1.17-1 and
B.8.1.17-2 to become famliar with the expected inmages and
adj ustment button | ocations. Look through the entrance-slit
viewport to make sure that the Sun’s inmage is centered on
the slit. The sky nmust be reasonably clear for this test.
The sun’s inmage enters the Brewer through the quartz w ndow.

Take precautions not to block the quartz w ndow with your
shoul der as you peer into the viewport.

Uv-B DOME

e
NEUTRAL QUARTZ GROUND QUARTZ
FILTER 2 FILTER 1

| ~{RHi-
[@ ENTRANCE-SLIT

\ =”\ * . ~ VIEWPORT
% \ IRIS LEVER
AC POWER SOCKET ——m [ A

IRIS VIEWPORT
= =L
7 XX

¢
POWER SWITCH ——a q

DATA CONNECTOR —— []

QUARTZ WINDOW
CONTROL SWITCHES

AZIMUTH TRACKER SOCKET

Figure B.8.1.17-1. Brewer Viewport Locations.

If the sun is not centered in the slit, use the four buttons
on the Brewer body to adjust it to be so. The CW button
rotates the tracker clockw se, and CCW button rotates the
tracker countercl ockw se. UP and DOMN buttons nove the
zenith prismin the respective directions. The adj ust nent
nmotions are very snall; a button may have to be pressed for
up to 20 seconds to observe the direction of the correction
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There is a 1 to 2 second delay of novenent after a button

has been depressed and there will be 1 or 2 seconds of
novenent after the button is rel eased.
A Observer
J \
¥;2i,&%,/\\
|
— Iris View : Entrance-Slit
N Port _— View Port
- “‘ — ] I \ ) o 1
e N\
SCI-TEC
INSTRUMENTS INC.
~
uP cw
AZMUTH DOWN ~ CCW

I \“\5\\ Alignment adjustment is accomplished by
\ SR \ pressing one of the four buttons while
(A \ observing the effect in the view ports.

The View from the Iris View Port The View from the Entrance-Slit View Port

\ Poorly aligned Brewer has a solar image
~ on the iris instead of in the center.

Properly aligned Brewer shows no solar
) image since it passes through the center.

‘ Inproperly aligned Brewer with the slit not
| centered on the diffused solar image.

Properly aligned Brewer with slit centered
on the diffused solar image.
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Figure B.8.1.17-2. Brewer Spectrophotoneter Sol ar Alignnment Adjustment.

B.8.1.19

B.8.1.20

B.8.1.21

B.8.1.22

B.8.1.23

If the sun’s inmage can not be seen in the entrance-slit view
port, the Brewer may be very poorly aligned and alignnent

must first be performed using the iris view port. Look
through the iris view port. |If the solar inage can be seen
on the iris, alignnment nust first be nade to center the
solar image in the iris hole. The procedure for centering
the sun’s image in the iris hole is the sane as the
procedure for centering the sun’s imge on the slit. The CW
button rotates the tracker clockwi se and the CCW button
rotates the tracker counterclockw se. UP and DOMN buttons

nmove the zenith prismin the respective directions.

VWhen the iris is centered, check the entrance-slit view port
and conplete the slit centering. Wien this is done, enter
<CTRL> + <END> to get out of the sighting, "si", node, and
press "Y' to save the new setting. Under normal conditions,
the azimuth setting doesn’t change by nore than 10 steps and
the zenith setting by nore than 4 steps. Record the zenith
and azimuth correction steps in the Brewer Operations
Logbook. The Main Menu is displayed when the test is
conpl ete

Before exiting the station and re-starting the schedule,
briefly summarize the events of the site visit on the
conput er. These coments are saved to a tinme-tagged file
and downl oaded by the data processing contractor nightly.
Begin by entering a "cnf on the command |ine. Type your
comments in the space provided. The contents should
resenbl e the | ogbook entry for the visit. Press <escape>to
save the nessage to the conputer hard drive

Re-start the schedule, epa96, by typing "skc" then <ENTER>
and then "epa96" (w thout the extension ".SKD') and <ENTER>.
The schedule will appear on the nonitor in the "Schedul e
Runni ng" location (refer to Figure B.8.1.3-1).

Complete the Station Supply Checklist (Kimivpes® w ndow
cl eaner, isopropyl alcohol, desiccant packages, | ogbook
pages, and | anp | og pages.)

The status of the Brewer can be ascertained renotely by
using the communications software package, CLCSE- UP
supplied with your Brewer, Follow the instructions that
come with the software and install the program on a
conveni ent conputer with a nodem and a telephone Iline.
Initialize the software with the site's tel ephone nunber.
Call the site through the program Once the on-site nodem
has answered and connection has been established, press
<enter> several tinmes until the conputer nonitor displays
the inmage of the Brewer conputer nonitor screen. All
commands entered from the keyboard behave simlar to those
entered on site. Renmenber to re-start the schedule if
necessary.
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PROCEDURES: DAI LY

The Brewer requires sone procedures to be perforned daily,
or at least three tines per week.

Before cleaning the optics, nmake notes in the Brewer
Oper ations Logbook, describing the condition of the done and
quartz w ndow. Apply isopropyl alcohol on the done and
quartz window and clean it off gently with a K nmipe®
Exam ne the optical surfaces from several different angles
wat ching for debris on the quartz. Repeat the process until
sati sfactory.

The conputer nonitor should have the follow ng information:

Mont h

Day

Year

Julian Date

Brewer Mbde (OB or N2)

Brewer Nunmber - Each Brewer has an associ ated nunber.
Location - The site should have been named during
installation.

Coordi nated Universal Tine - See Section B.8.1.6.
Measurenent in Progress (ds, zs, uvb, etc.)

Schedul e Running - "epa%96" unless instructed otherw se.
Free Disk Menory - Free nenory left on the PC hard drive.
Sol ar Zenith Angle

RS232 Activity Indicator - The asterisk flashes when
conmuni cation is occurring between the Brewer and the PC.
Current Brewer Activity Indicator

Current Data Summary

Refer to Figure B.8.1.3-1 for an illustration of a typical
screen in schedul e node.

Corrections to errors on the nonitor screen can be made by
first pressing the <HOVE> key and waiting for the PC to
di splay the Main Menu.

See Section B.8.1.4 ‘through B.8.1.9 for details of
corrective actions. Make an entry in the | ogbook noting any
error conditions and your progress in correcting the

probl em(s).

In the event that a visit cannot be arranged, the status of
the Brewer can be ascertained renotely by wusing the
conmuni cati ons software package, CLOSE-UP, supplied with

your Brewer, Follow the instructions that cone with the
software and install the program on a convenient conputer
with a nodem and a tel ephone line. Initialize the software

with the site's tel ephone nunber. Call the site through the
program Once the on-site nmodem has answered and connection

has been established, press enter several times until the
conputer nonitor displays the image of the Brewer conputer
noni tor screen. Al comrands entered from the keyboard

behave simlar to those entered on site. Renenber to re-



B.8.1.29

B.8.1.30

B.8.1.31

B.8.1.32

B.8.1.33

SECTI ON: B.8.1

REVISION: 0.0

EFFECTI VE: 10/ 97

PAGE 15 OF 20
start the schedule if necessary.

At least three visits to clean the UV donme and quartz w ndow
should be made in addition to the weekly visit. If the
primary operator’s hours cannot cover the time necessary to
perform this duty, arrangenents can often be nade wth
others in the park unit who have access to the area.
Ceaning the exterior optics is inportant to the nonitoring
effort and takes only a few m nutes.

PROCEDURES; Bl - MONTHLY  (EXTERNAL  LAMP
CALI BRATI ON)

On the first and third Mnday of each nonth, the Brewer
Spect rophot oneter should be calibrated using the external
lanp calibration assenbly in the black plastic box supplied
wi th your spectrophotoneter. Postpone the calibration during
wet or wi ndy weat her until the next good weat her day.

Contents of the external lanp calibration kit include: Five
i ndi vidual ly nunmbered 50W 12VDC hal ogen | anps, a multineter,
cabling, and a lamp calibration housing and power supply
built into the black box. See the |abeled diagramin Figure
B.8.1.31-1.

The lamp log formis used to track the performance of the
Five external calibration |anps. Locate the forms in the
back of the Brewer Qperations Logbook in preparation for the
calibration check. Since weather can affect calibration
results, enter the current weather conditions, such as
tenperature, wi nds, and precipitation, on the Lanp Log Form

Note: If a UV scan is in progress, wait until it is finished
before interrupting the program The calibration |anp
assenbly may be setup on the Brewer at this tine.
O herwi se, press the <HOVE> key to interrupt the
Brewer schedule and return control to the Main Menu
screen.

Choose three lanps to be used in the calibration, rotating
the five lanps to use each lanmp equally. The Lamp Log Form
is useful in establishing a record and a rotation pattern
for each |anp. Take a Brewer 50W 12V hal ogen |anp out of
the black case. Take extreme care not to touch the I|anp
itself with your fingers or allow the lanps to come into
contact with any wet or dirty materials, as it can reduce
the operational lifetime. Enter the three digit |anp nunber,
found on the bottomof the |anp, on the Lanp Log Form
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: Lamp Voltage
Multimeter Adjust
B o ] [
" FLUKE 87 memsmines W st —
(ﬁ - (METERW ) Iif N / |
|
\ B
Five 50W/12V Calibration Lamp
Calibration Lamps Fixture

Figure B.8.1.31-1. External Calibration Lamp Kit

B.8.1.34 Fam liarize yourself with the graphic in Figure B.8.1.34-1
before performing the tasks listed in this section.
Carefully renove the two pieces of packing foam from the
lanp and store them back in the black case. Check the
filament alignment by |ooking through the side holes of the
| anp housing at the filanment. The holes should line up with
the filanent coil as seen in Figure B.8.1.34-1. |If
m salignnent is severe, gently adjust the lanp position by
pushing it with a KimM pe® until the coil is aligned with
the sighting hol es.
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Figure B.8.1.34-1. Calibration Lanp Filanment Coil Alignnment Method.

B.8.1.35

B.8.1.36

Ensure that the UVB dome is clean. This may be achi eved by
using a Ki M pe® and dei oni zed water or isopropyl alcohol.

Fam liarize yourself with the graphic in Figure B.8.1. 36-1.
Slide the fixture cover off the fixture by |oosening the

t hunbscrew on the cover. Insert the first lamp firmy into
the calibration fixture socket. A pin on the base of the
calibration fixture will line up with a keyway in the |anp

housing preventing the lanp from being installed upside
down. Slide the fixture cover on and tighten the thunbscrew
on the cover into the fixture threads. Place the entire
assenbly on the top of Brewer UVB Donme with the two nylon
legs firmy against the brewer case.

CAUTI ON:  These lanps enit WV radiation which can be harnful
to your eyes! Always ensure that the lamp cover is in place
before turning the power on. THE LAMP AND CALI BRATI ON
HOUSI NG W LL BECOVE EXTREMELY HOT.
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Plug the lanp cord into the lanp power supply using the
ni ne-pin connector and plug the power cord into the power

outlet wunder the tracker. Turn on the power to the
external lanp calibration kit by toggling the switch inside
the black case to the "ON' position. Switch on the

multineter to the VDC setting (two clicks clockwi se on the
sel ector switch), while holding the yellow button down for
two or three seconds. The nmeter should display a three
deci mal point output. (If the yellow button is not
depressed while turning on the nultineter, it displays a two
decimal point output.) Using the voltage adjust knob in the
bl ack case, adjust the voltage to 12.000 #0.005 volts. Let
the lanmp warm up for approximately 10 m nutes and adjust the
voltage to 12.000 #0.005 volts as necessary. This voltage
nmust be maintai ned throughout the calibration

VWen the lanmp warnup is conplete, enter "pnhgxlgs" on the
command | i ne. Enter the lanmp nunber, then accept the
default distance 5 cm when pronmpted for both on the nonitor.
The command string perforns the followi ng separate conmands
i n sequence.

"PN' - Sends results to the printer. The printer is toggled
on-line to record the results of the calibration

"HG' - Mercury Wavel ength Calibration. It takes 5 mnutes
to warmup and approximately 2-3 mnutes to scan

"XL" - Standard Lanp Scan. This takes approximately 20
m nut es. Check the digital multimeter a few times during

the scan to ensure constant voltage of 12.000 +0.005 VDC is
mai ntai ned by adjusting the value using the knob on the
i nside of the black box | abel ed "adjustnent."”

"Q8" - Quick Lanp Scan. The "quick scan" printout lists the
fol | owi ng:

Time, CUT in decimal hours. (Exanple: 14:30:00 in
hours: mi nutes: seconds format is 14.500 in decinmal hours
format).

The measurenent wavel ength, in nanoneters.

Position of the spectroneter mcroneter from zero, in
nunber of steps.

The intensity of the reading.

The percent change fromthe stored initial measurenent.

Renove the printout and transcribe the percent change for
the lanp next to the lanp serial nunber on the Lanp Log Form
and on the PC using the “cnf command. Estimate the “lanmp on
tinme” and enter it as well.

Repeat procedures B.8.1.30 through B.8.1.34 for the second
and third | anps.

CAUTI ON:  THE LAVP AND CALI BRATI ON HOUSI NG W LL BE EXTREMELY
HOT FOR SEVERAL M NUTES AFTER POAER IS OFF. WAI T UNTIL THE
LAVP | S COOLED BEFORE REMOVI NG
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Finally, put the Brewer back to its schedul ed operation.
Renove the calibration lanp fixture fromthe UVB done. Enter
"skc" then enter "epa96" on the keyboard (w thout the ".skd"
extension). unless instructed to do otherw se. For exanple:

Keyboard Action Moni tor D spl ay
Enter “skc” C. \ BREVEER
EPAL. SKD.....cc.cevneee EPA96. SKD

XXXXKXKXKXXXX Byt es Free
Enter schedul e nanme (no
ext ensi on) .

Enter “epa96”

In the event that the percentage difference for one or both
of the lanmps is greater than 5% the Brewer response
function may have changed. Call the OSC for instructions.
Enter all activities in the Brewer Operations Logbook and
enter a brief summary of the calibration activities on the
PC using the "cni conmand.

In the event that a visit cannot be arranged, the status of
the Brewer can be ascertained renotely by wusing the
conmuni cati ons software package, CLOSE-UP, supplied with

your Brewer. Follow the instructions that conme with the
software and install the program on a convenient conputer
with a nodem and a tel ephone line. Initialize the software

with the site's tel ephone nunmber. Call the site through the
program Once the on-site nodem has answered and connection
has been established, press <enter> several times until the
conputer nonitor displays the image of the Brewer conputer
nmoni tor screen. Al comrands entered from the keyboard
behave simlar to those entered on site. Renmenber to re-
start the schedule if necessary.
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SECTI ON C STATI ON CONFI GURATI ON

An overal | understandi ng of howa stati on works hel ps the station operator
communi cate nore ef fectively with nmonitoring support personnel, di agnose probl ens
wi t h equi pnent, and resol ve probl ens efficiently. Draw ngs of station configura-
tions and i nstrunents have been included at the end of this section to assist the
operator in understanding and troubl eshooting. Each station has a SumX SX445
Dat a Acqui sition System(DAS), nost stations have an anbi ent air intake manifol d,
and all stations have an ozone analyzer and a transfer standard with varied
configurations. Figure C1 diagrans the signal wire configuration present at
nost NPS air quality stations. Al signals nmust pass through the Signal Inter-
connect Panel (SIP) before being recorded by the DAS and strip chart recorder.

C.1 SUMX SX445 DATA ACQUI SI TI ON SYSTEM

The SunX SX445 Data Acquisition System (DAS) collects, processes, and
stores ozone, neteorological, and system paraneter data. It also controls
calibration events and flags data for validation. Figure G2, Rear View of SunX
SX445 Dat a Acqui sition System provides a drawi ng of the rear viewof a SunX dat a
| ogger and the associated signal input and control output ports.
C. 2 | NTAKE/ EXHAUST MANI FOLD

The anbient air intake manifold continuously draws air fromthe tefl on-

coated green inlet hat, through the glass nmanifold, into the exhaust nanifold,
through the fan and out the shelter wall. Figure C3, Sanple Intake/Exhaust
Mani fold Diagram illustrates the parts that conprise the intake nmanifold.

C.3 ANALYZER FI LTER HOLDERS

Particulate filters are used for all air quality analyzers in the NPS air
quality network. They prevent dust particles, insects and other debris from
entering the analyzer and collecting on the analyzer's optical surfaces. The
filters are changed when visible dirt is detected on them typically every one
to two weeks, depending on station location and climatic season.

Two types of filter holders are used in the network. Both are shown in
Figure C4, Analyzer Filter Holders. Al though different in appearance and
servicing techni que, they both accept the sane filter element. Both filters are
designed to accept air flow in one direction only. The direction is clearly
i ndi cated on each filter holder case. Take care to maintain the correct filter
orientation. The arrow shoul d al ways point inthe direction of air flow (towards
its anal yzer).

C.4 (OZONE MONI TORI NG | NSTRUVENTS

The anal yzer and in-station transfer standard configurations vary across
the NPS air quality nonitoring network. Table C-1, Equipnent at NPS Air Quality
Monitoring Stations, presents the equipnent |ocated at each station.

One of the following figures will illustrate, or closely approxi mate, the
configuration type at your station:

C. 4.1 Dasibi-Dasibi Type Station

Figure G5 NPS Ambi ent Ozone Monitoring Configuration for
Dasi bi - Dasi bi Type Station

Figure C6 Close-up Illustration of Dasibi-Dasibi Front Panels
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C.4.2 Dasibi-CSI Type Station
Figure G7 NPS Ambi ent Qzone Monitoring Configuration for
Dasi bi - CSI Type Configuration
Figure C8 Close-up Illustration of a CSI Ozone Anal yzer
Front Panel

C.4.3 Dasibi-Mnitor Labs Type Station

Figure CG9 NPS Ambi ent Qzone Monitoring Configuration for
Dasi bi - Moni tor Labs Type Station

C.4.4 Monitor Labs Type Station

Figure G 10 NPS Ambi ent Qzone Monitoring Configuration for
Moni tor Labs Type Station

Figure G 11 Close-up Illustration of M. 8550 and M. 8810
Front Panel s

C. 4.5 Dasibi-API Type Station

Figure G 12 NPS Ambi ent Qzone Monitoring Configuration for
Dasi bi - APl Type Station

Figure G 13 d osle- up Illustration of an APl Anal yzer Front
Pane

C. 4.6 Monitor Labs-Dasi bi-Dasibi Type Station

Figure G 14 NPS Ambi ent Qzone Monitoring Configuration for
Moni t or Labs- Dasi bi - Dasi bi Type Station

C.5 SERVI CE BULLETI NS

Sone equi prent mal functions can be successfully repaired by the station
operator. The drawings found in this section will guide the replacenment of
commonly repl aced conponents. The OSC will direct these activities.

C.5.1 Electroneter Board Repl acenent in a Dasibi Ozone Anal yzer

Any site with a Dasibi ozone instrument (1003-PC, 1003-RS, or 1003- AH) nmay
use the directions for el ectroneter board replacenent in Figure G 15, Directions
on El ectronmeter Board Replacenent for a Dasibi Ozone Anal yzer.

C.5.2 Solenoid Leak Check/ Repl acenent Procedures

Al'l photoneter-style ozone anal yzers (Dasibi, Mnitor Labs (M), Therno
Envi ronnental (TECO), and others) rely on a 3-way sol enoi d val ve and a "scrubber”
(ozone to oxygen convertor) as part of the neasurenent process. Both conponents
need to be operating at 100% efficiency for accurate ozone measurenent. \Wen
ei ther of these conponents fail, the analyzer exhibits simlar synptoms (low
response). The followi ng procedures, when performed under the direction of the
OSC, will help identify the faulty conponent.

Over time, the solenoid val ve may devel op "l eaks" allowing a partial flow
through a port that should be conpletely closed. This type of "leak" is a
"cross-port" leak (internal to the solenoid) and not a |eak due to a | oose nut
or fitting. The |leak check procedures described in the following sections are
simlar in concept no matter what the brand of ozone anal yzer and differ only in
conponent arrangenent.



C.5.2.1 Dasibi 1003 -

C.5.2.2 M 8810 -

SECTI ON: C
REVISION. 0.0
EFFECTI VE: 6/ 94
PACGE 3 COF 26

This procedure should be perforned upon the
direction of the OSC. Please call the OSC before
you begin this or any instrument naintenance.

Thi s procedure shoul d be preceded and fol | owed by
an overall instrument |eak check (Section C. 5.4)
to elimnate the possibility of a different
probl em Refer to Figures C16, C 17, and C 18
tofamliarize yourself with the component pl ace-
nment within the M. 8810 ozone anal yzer

Remove the scrubber using the Kynar nuts. The
sol enoi d val ve has two i nput ports and one out put
port. (Crossport |eaks can be detected by plug-
?ing the input ports one at a time with your

i nger. The sanmple side of the valve nust be
plugged in two places, the sanple inlet and the
scrubber tee (see Figure CG17). As the solenoid
val ve switches fromone input port to the other
the plugged port should cause the flow rate, as
observed on the sanple punp rotoneter, to fall
bserve the effect of plugging both ports sepa-
rately several tinmes. A solenoid valve that has
no | eaks shoul d cause the rotonmeter ball to drop
and cone to rest on the bottom of the rotoneter
or vibrate while bouncing on the bottom of the
rotonmeter. A leak is indicated by the rotoneter
ball not conpletely falling to the bottom

Repl acenent of the solenoid valve is a straight
forward procedure that requires comon hand
tools. Two nuts and | ock washers | ocated on the
bottom of the chasis hold the valve in place.
Kynar or teflon fittings attached to the old
sol enoi d valve may need to be installed onto the
new sol enoid val ve. Care should be given to
properly apply teflon tape to the pipe threads of
the fitting to ensure a |eak-free connection.
El ectrical connections are nmade with keyed con-
nectors and sockets elimnating the possibility
of error (e.g., plugging into the wong socket).

This procedure should be perforned upon the
direction of the OSC. Please call the OSC before
you begin this or any instrument naintenance.

Thi s procedure shoul d be preceded and fol |l owed b
an overall instrument |eak check (Section C. 5.4
to elimnate the possibility of a different
problem Refer to Figures C19, G20, and C21
tofamliarize yourself with the component pl ace-
nment within the M. 8810 ozone anal yzer

The solenoid valve has two input ports and one
output port. (Crossport |eaks can be detected by
pl uggi ng the input ports one at a tinme with your
finger. As the solenoid valve switches fromone
i nput port to the other, the plugged port shoul d
cause the flow rate, as observed on the sanple
pump rotoneter, to fall. Cbserve the effect of
pl uggi ng both ports separately several times. A
sol enoi d val ve that has no | eaks shoul d cause the
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rotonmeter ball to drop and cone to rest on the
bott omof the rotonmeter or vibrate while bouncing
on the bottomof the rotometer. A leak is indi-
cated by the rotometer ball not conpletely fall-
ing to the bottom

The solenoid valve is held in place by two nuts
on the overhead bracket. The two input ports and
on out put port tubing connections nust be di scon-
nected fromthe valve as well as the Ml ex power
connector. The power cord to the instrunment is
di sconnected from the outlet to avoid shock
hazar d. Call the OSC for special instructions
before attenpting this procedure.

C.5.3 Photoneter Lanmp Adjustnment/Repl acenent Procedure

C.5.3.1 M 8810 - Contact the OSC for assistance if unfamliar with
this procedure.

C.5.3.2 Dasibi 1003 - Contact the OSC for assistance if unfamliar with
this procedure.

C.5.4 Overall Instrument Leak Check Procedure

Overall instrument |eak checks should be perfornmed as a troubl eshooting
procedure before i nstrument mai ntenance or after repl acenent of a sol enoi d val ve,
scrubber, photoneter tube, or any other pneunatic conponent.

The overal | | eak check procedure is strai ghtforward, easily perforned, and
issimlar with either the Dasibi series (1003-AH, -RS, -PC, or 1008) or Nbnitor
Labs 8810 anal yzers or calibrator/transfer standards.

Revi ew Fi gures C- 16 (Dasi bi) or Figure G 19 (Monitor Labs) while performng
the follow ng steps:

1) Renmove the tubing fromthe sanple inlet of the analyzer

2) Bl ock the analyzer fitting tightly with a clean finger (or capped
fitting if available

3) Make sure the analyzer sanple punp is operating. As the punmp
evacuates air fromthe plugged sanpl e chanber, the flow neter bal

should drop to zero (slowy) and stay at zero. It is also accept-
?Fle if the ball is chattering (or bouncing) at the bottom of the
ow net er.

If any flowis indicated on the flow neter, a leak is occurring at one of
the follow ng: the solenoid valve, scrubber, or other pneumatic fitting
Tighten all fittings and repeat the test until no | eaks are present.



SECTI ON: Cc
REVISION. 0.0
EFFECTI VE: 6/ 94
PACGE 5 OF 26

TYPICAL NPS AIR QUALITY MONITORING STATION WIRING CONFIGURATION
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Figure G1. Typical Air Quality Mitoring Station Wring Configuration.
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Figure CG2. Rear View of SunX SX445 Data Acquisition System
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SECTI ON: C
REVISION. 0.0
EFFECTI VE: 6/ 94
PACE 9 OF 26

Table C1
Equi prent at NPS Air Quality Monitoring Stations

Site Cal i brat or Transfer Standard | Anal yzer | SO, Anal yzer |

Bl BE 1003- PC 1003- AH
CANY 1003- PC 1003- AH
CRMO 1003- PC M. 8810
DENA 1003- PC 1003- AH
DEVA 1003- PC 1003- RS
EVER 1003- PC M. 8810
GRBA 1003- PC 1003- AH
GRCA 1003- PC M. 8810
GRSMCD 1003- AH 1003- PC
GRSMCM 1003- PC 1003- AH
GRSMLR 1003- PC 1003- RS
HALE 1003- PC 1003- AH
HAVO TECO 146 1003- PC CSl - 0A325- 2R M. 8850
| NDU 5009- CP 5009- CP M. 8810 TECO 43
JOIR 1003- PC 1003- AH
LAVO M. 8550 M. 8810 M. 8810
MACA 1003- PC M. 8810
MORA 1003- PC 1003- AH
oYM TECO 146 1003- PC M. 8810 TECO 43
Pl NN 1003- PC 1003- AH
REDW M. 8550 M. 8810 M. 8810
ROMD 1003- PC M. 8810
SEKI AM 1003- PC M. 8810
SEKI GG 1003- PC M. 8810
SEKI LK 1003- PC M. 8810
SEKI LP 1003- PC TECO 49
SHENBM 1003- PC 1003- AH
SHENDR 1009- CP 1009- CP 1003- AH
SHENSR 5009- CP 5009- CP 1003- AH
VOYA 1003- PC 1003- AH
YELL 1003- PC 1003- AH
YOSECM M. 8550 M. 8810 M. 8810
YOSEYV M. 8550 M. 8810 M. 8810
YOSEW/ 1003- PC 1003- AH
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Figure CG5. NPS Anbi ent Ozone Monitoring Configuration for Dasibi-Dasi bi
Type Station.
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Figure G6. dose-up Illustration of Dasibi-Dasibi Front Panels.
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Figure CG7. NPS Anbi ent Ozone Monitoring Configuration for Dasibi-CSl Type
Configuration.
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Figure G11. dose-up Illustration of M. 8550 and M. 8810 Front Panels.
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4

ELECTROMETER BOARD REPLACEMENT IN A DASIBI OZONE ANALYZER
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TOP VIEW
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TURN OFF POWER AND UNPLUG THE ANALYZER
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LOOSEN THE DETECTOR SET SCREWS WITH A 1/16" ALLEN WRENCH,
PULL THE DETECTORS OUT OF THE BLOCKS,
THE DETECTORS ARE CONNECTED TO THE ELECTROMETER BOARD.
PULL THE ELECTROMETER BOARD QUT WITH THE DETECTORS INTACT.
INSTALL THE REFLACEMENT ELECTROMETER IN THE REVERSE ORDER
PUSH THE DETECTORS ALL THE WAY IN BEFORE TIGHTENING. THE
SAMPLE DETECTOR HAS THE LONGEST LEAD
. POWER UP THE INSTRUMENT. WHEN THE FREQUENCIES ARE STABLE,
8 PROCEED WITH ADJUSTMENT, SAMPLE= 430 TO 480
CONTROL= 238 TO 280
9 ADJUST THE SAMPLE FREQ. FIRST BY PUSHING/PULLING AND/OR
ROTATING THE PHOTOMETER LAMP WAITING BETWEEN 24 SECOND UPDATES
T0 OBSERVE THE EFFECT OF THE MOTION,
18, ADJUST THE CONTROL FREQ. BY MOVING THE CONTROL DETECTOR INTO
THE BLOCK TO INCREASE AND OUT OF TO DECREASE THE FREQUENCY.
11, RE-INSTALL THE TOP COVER AND RETURN THE SWITCH TO OPERATE

DU pW—

ELECTROMFCI/NTARS/822503

Figure CG15. Directions on El ectroneter Board Replacenment for a Dasibi Qzone
Anal yzer.
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Figure G 16. Dasibi Overall Leak Check.
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Figure G 17. Dasibi Leak Check of Sol enoid Val ve Sanpl e Side.
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Figure G 18. Dasibi Leak Test of Sol enoid Val ve Scrubber Side.
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Figure CG20. Monitor Labs Sanple Side Sol enoid Val ve Leak Test.
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Figure G21. Monitor Labs Scrubber Side Sol enoid Leak Test.



NATIONAL PARK SERVICE
AIR QUALITY MONITORING
STANDARD OPERATING PROCEDURES

Section D
Title PRECISION CHECKS
Oigination Date | JUNE 1994

AUTHORI ZATI ONS

TI TLE NAVE S| GNATURE
Origi nat or
NPS COTR Ron Lawl er Heavner
NPS QA O ficer John D. Ray

O her

REVI SI ON HI STORY

EFFECTI VE

CHANGE DESCRI PTI ON AUTHORI ZATI ONS




SECTI ON: D
REVISION. 0.0
EFFECTI VE: 6/ 94
PACE 1 CF 1

SECTION D PRECI SI ON CHECKS

Preci si on checks are required by the Environnmental Protection Agency (EPA)
for all nonitoring instruments collecting data which is to be submtted to the
EPA Aeronetric Information Retrieval System (AIRS) database. A valid precision
check, by definition, nust be a pollutant concentration delivered tothe anal yzer
within the range of 0.080 to 0.100 ppmand the anal yzer nust respond within 10%
of the delivered concentration at | east once every fourteen (14) days of anal yzer
operation. Al of the Dasibi calibrators (1003-PCs, 1009-CPs, and 5009-CPs),
Lear Siegler calibrators (M. 8550s), and Therno Environnental calibrators (TECO
146) used by the NPS have been nodified to automatically perform precision
checks. These checks are activated by the SunX data | ogger every 7 days. |If
this automatic precision check is not valid, the precision check must be repeated
by the station operator. The SOPs contained within Section D guide the station
operator through a manual |l y-activated precision check

Span checks are sinilar in procedure but span data is used quite
differently than precision data. Spans are nornally perforned daily at 70-90%
of the full scale value of the analyzer (0.350-0.450 ppn). This is well above
any nornmal |y occurring anbi ent concentration. The primary purpose of perform ng
span checks is to track instrument drift and to eval uate anal yzer performance
Preci si on checks are perforned in the 0.080 to 0. 100 ppmpol | utant concentration
range since this is the range where anbi ent concentrations, particularly ozone,
often occur. Precision checks are used to calculate the repeatability of the
data being collected by the anal yzer

Docunent ation of precision checks is critical since failure to perform
valid precision checks and/ or inadequate reporting of precision checks are both
sufficient reasons for the data not being suitable for entry into the AIRS
database. In the case a manual precision check is activated by the station
operator, results nust be thoroughly noted in the station | og book

Weekly automatic and nmnually-activated precision checks are also
docunented on a Wekly Zero/ Span/Precision Check Control Form previously
di scussed in Section A 2.4.
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D.1 MANUALLY- ACTI VATED OZONE CHECKS
Qzone precision checks are perforned automatically once every 7 days. |If

the automati c event does not occur due to equi pnent nal function or power failure,
or if theresults are not within acceptabl e ranges, a nanual precision check wll
need to be activated. Valid precision checks are required once every 14 days.

A manual l y-activated precision check utilizes all the sanme equipnent,
tubing, and configuration as an automatic precision check. The difference is
that it is conmanded to begi n by mani pul ati ng t he SunX data | ogger's "C' conmmand,
either at the station keyboard or renotely fromthe station operators office, at
the OSC facility, or anywhere a termnal, phone line, and nbdem exi st. If a
precision is manual ly-activated froma renote | ocati on, a message shoul d be | eft
on the data | ogger indicating the activity, so the station operator can properly
annotate the strip chart during the next station visit.
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D. 1.1 Precision Check of a Conti nuous Ozone Anal yzer Usi ng a Dasi bi Model 1003- PC
Cal | brator/ Transfer Standard

D. 1.

2

D.1.1.1

D.1.1.2

Preci sion checks using a Dasibi 1003-PC calibrator/transfer
standard will be perfornmed as foll ows:

. Automatical |y once every 7 days, imedi ately before the
autonatically-activated daily Zero and Span.

. Manual |y activated at a m ni num of once every 14 days,
whenever the autonatic event activati on sequence i s not
occurring or whenever the automatically activated
Preci sion checks are invalid.

The precision check data will be presented on the SunX Daily
Summary in the CALIBRATION - RESULTS under LEVEL 1. The
station operator wll transfer this data to the Wekly
Zer o/ Span/ Preci si on Check Control Form (see Figure A 2-5). A
copy is sent to the DPC on a bi-nonthly basis (see Section A).

Manual |y Activated Precision Checks

D.1.2.1

D.1.2.2

D.1.2.3

D.1.2.4

D.1.2.5

The fol | owi ng sub-sections describe the procedures used by the
station operator to perform a nmanually-activated precision
check.

Record on the @3 strip chart and in the station |og book the
time (Local Standard Tine), date, operator's first initial and
| ast nane, "3 off-line", and "Begin Precision Check."

Verify that the "AUTO OB ADJ" (Automatic Ozone Adjust)
t hunbwheel on the Dasibi 1003-PC calibrator is adjusted to the
preci sion point value (usually 110).

NOTES: |f the previous precision check i s outside the specified
range, notify the OSC

Enter the calibration node using the SunX data | ogger as
fol |l ows:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? 03, 02 <ENTER>

NOTE: Wthin 60 seconds the SunX data | ogger control outputs
will activate the precision check. This will be
evi denced by the activation of the pneunmatic isolation
valve (PIV), the ozone generator |anp, and calibrator
and sanpl e punps in the Dasibi 1003-PC

Wth Events 03 and 02 activated in sequence, Event 03, the
Qzone Precision, will run for 30 minutes. After the conpletion
of Event 03, Event 02, the Ozone Zero, will be activated and
wWill run for 15 m nutes.
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After approximately 45 mnutes, return to the station and
observe the precision check results by performng the
fol | owi ng:

D.1.2.6.1 Depress the F5 key (ECHO) on the TRS keyboard to
activate the printer.

D.1.2.6.2 Print the precision results by perforning the

fol | owi ng:
TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> VA

The nost recent calibration results will be printed. After a
| egi bl e copy of the CALI BRATI ON SUMMARY has been printed, de-
activate the printer by pressing the F5 key on the TRS
Iégeybloard. The "ECHO' should be rermoved from the keyboard
i splay.

Revi ew t he precision check data and assess for validity using
the following criteria: The CAL ACTUAL LEVEL 1 must be between
0. 080 and 0. 100, and the corresponding O3 ACTUAL LEVEL 1 nust
be within 10% of the CAL ACTUAL LEVEL 1 val ue. Record all
activities in the station log book. |If the precision check
results are invalid, contact the OSC for additional assistance.

NOTE: It is also possible to access the SunX data | ogger and
perform these functions renotely via conputer and
t el ephone nobdem If this is done, mneke sure to
appropriately annotate the strip chart and station |og
book during your next station visit.
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D.1.2 Precision Check (Automatic and Manual) of a Continuous Ozone Anal yzer
Using a Monitor Labs Model 8550 Zero Air System Wth an Ozone Source and
a Monitor Labs Model 8810 Transfer Standard

D.1.2.1 Automatic Precision Check

Preci sion checks using a Mnitor Labs 8550/ Mnitor Labs 8810
will be perfornmed as foll ows:

. Aut omatically once every 7 days, imediately before the
autonatically-activated daily Zero and Span.

. Manual |y activated at a mni num of once every 14 days,
whenever the autonmatic event activati on sequence i s not
occurring or whenever the automatically activated
Preci sion checks are invalid.

D.1.2.1.1 The precision check data will be presented on the SunX
Daily Summary in the CALI BRATI ON - RESULTS under LEVEL
1. The station operator will transfer this data to the
Weekly Zero/ Span/ Preci sion Check Control Form (see
Figure A.2-5). Acopy is sent tothe DPCon a binonthly
basis (see Section A).

D.1.2.2 WManual Precision Check

D.1.2.2.1 The foll owi ng sub-sections describe the procedures used
by the station operator to performa nmanual | y-activated
preci si on check.

D.1.2.2.2 Recordonthe O3 strip chart and in the station | og book
the time (Local Standard Tine), date, operator's first
initial and last name, "O3 off-line", and "Begin
Preci sion Check."

D.1.2.2.3 Enter the calibration node using the SunX data | ogger as

fol |l ows:

TRS KEYBQARD DI SPLAY OPERATOR KEY-I N

> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? 03, 02 <ENTER>

NOTE: Wthin 60 seconds, the SumX data |ogger control
outputs will activate the precision check. This
Wi | be evidenced by the activation of the
pneumatic isolation valve (PIV), the ozone
generator lanp, and punps in the zero air system
and the Mnitor Labs 8810.

D.1.2.2.4 Wth Events 03 and 02 activated in sequence, Event 03,
the Ozone Precision, will run for 30 mnutes. After the
conpl etion of Event 03, Event 02, the Qzone Zero, wll
be activated and will run for 15 m nutes.
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After approximately 45 minutes, return to the station
and observe the precision check results by performng
the foll ow ng:

1. Depress the F5 key (ECHO) on the TRS keyboard to
activate the printer.

2. Print the precision results by perforning the
fol | owi ng:
TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> VA

3. The nost recent calibration results wll be

printed. After a legible copy of the CALI BRATI ON
SUMVARY has been printed, de-activate the printer
by pressing the F5 key on the TRS keyboard. The
"ECHO' should be renoved from the keyboard
di spl ay.

Revi ew t he precision check data and assess for validity
using the following criteria: The CAL ACTUAL LEVEL 1
nust be between 0.080 and 0.100, and the correspondi ng
8 ACTUAL LEVEL 1 must be within 10% of the CAL ACTUAL
LEVEL 1 value. Record all activities in the station |og
book and transfer these results to the Wekly
Zer o/ Span/ Preci sion Check Control Chart (see Section
A 2.4.1). If the precision check results are invalid,
contact the OSC for additional assistance.

NOTE: It is also possible to access the SunX data
| ogger and perform these functions renotely via
conputer and tel ephone nodem If this is done,
make sure to appropriately annotate the strip
chart and station log book during your next
station visit.
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D.2.1 Precision Check of a Continuous Ozone Analyzer and a Continuous Sul fur

Di oxi de Anal yzer Using a Dasibi 5009-CP Dilution System Wth an | nternal

Ozone Transfer Standard Phot onmeter

D.2.1.1

D.2.1.2

D.2.1.3

D.2.1.4

A precision check of a continuous ozone analyzer and a
conti nuous sul fur dioxi de anal yzer using a Dasi bi Mdel 5009-
CP Calibrator is acconplished by i ntroducing to the anal yzer's
sanpl e stream gasses of known SO2 and O3 concentrations in
the foll owi ng ranges.

CALI BRATI ON PO NT CONCENTRATI ON RANGE, PPM
PRECI SI ON 0.080 - 0.100 (SC2 and OB)
ZERO 0.000 (ZERO GAS)

A precision check nust be performed on the S and 3
anal yzers a minimum of every 14 days of operation (every 7
days is recomended), or when:

1. Daily SO2 span drift exceeds z0.040 ﬁpm of a known S2
concentration, as determned by the results of the
dilution of a certified cylinder using the Dasibi 5009-
CP calibration systemor daily O3 span drift exceeds
+0. 040 ppmof a known 3 concentrati on, as determ ned by
the results of ozone span concentrations generated and
neasured using the Dasibi Mdel 5009-CP calibrator/
phot omet er transfer standard;

2. Daily zero drift for either anal yzer exceeds +0. 010 ppm
of 0.000;

3. Ei ther analyzer is repaired for any reason;

4, A power outage of nore than 24 hours; and/or

5. Physi cal relocation of either the SO2 or B anal yzer or

t he Dasi bi 5009-CP calibrator.

I f not al ready conpl eted, performthe sul fur dioxide anal yzer,
t he ozone anal yzer, and the Dasi bi 5009-CP calibration system
checks outlined in Section B. Record results on the Wekly
Station Checklists. Note in the station | og book that Wekly
Stati on Checks were conpl et ed.

Change the "GAS" t hunbwheel setting on the front of the Dasi bi
5009-CP calibrator from the SPAN position to the PRECI SI ON
position to as noted on the card affixed to the top of the
calibrator.

Change the "Q3 ADJ" thunbwheel from "400" to "090".
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Pl ace the SunX data logger in the conmand node and activate
Event 04, the SO Precision, Event 05, the 3 Precision, and
Event 03, the Zero, as foll ows:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C
CODE NPSAI R

ACTI VATE WH CH EVENTS
I N SEQUENCE? 04, 05, 03, <ENTER>

Wthinamnute, the first event, Event 04, the SO2 Preci sion,
will activate as indicated by the illum nation of the "AIR'
and "GAS'" switches on the front of the Dasibi 5009-CP
calibrator. The external zero air supply punp will also be
acti vat ed.

NOTE: Switch the "DI AG' thunbwheel from"0" to "1". \Verify
that the digital displays on the front of the Dasi bi
calibrator for "GAS' and "AIR' match the fl ow readi ngs
noted on the card affixed to the top of the calibrator.
If the digital readi ngs do not match those noted on the
card, notify the OSCimedi ately for assistance. Switch
the "Dl AG' thunbwheel back to "0".

The SQ2 Precision will run for approximately 30 mi nutes
when activated i n sequence. Since Events 04, 05, and 03
were activated in sequence, follow ng Event 04, Event
05, the 3 Precision, will be automatically activated
and will run for approximately 30 minutes. Follow ng
Event 05, Event 03, the Zero, will be automatically
activated and will run for approxi mately 15 m nutes.

Record on the S and O3 strip charts "START SO2 AND B
PRECI SION CHECKS', the time, date, and operator's first
initial and last nane. Note in the station | og book the time
that the precision check sequence was activated.

After approximately one hour and fifteen mnutes, return to
the site and verify that the events have de-activated. The
"AIR', GAS', and "QZONE" switches on the front of the 5009-CP
cal i brator shoul d now be off and the external zero air supply
punp shoul d be de-activated.

Return the GAS t hunbwheel setting on the front of the 5009-CP
calibrator to the SPAN position as noted on the card affixed
to the top of the calibrator and return the "3 ADJ"
t hunbwheel from "090" to "400".

After entering the site password, print out the precision
check results by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY- I N
> F5 (ECHO
> Z
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The nost recent calibration results will be printed. After a
| egi bl e copy of the CALI BRATI ON SUMMARY has been printed, de-
activate the printer by pressing the F5 key on the TRS
Iégeybloard. The "ECHO' should be renoved from the keyboard
i spl ay.

Revi ew t he precision check data and assess for validity using
the following criteria: The CAL ACTUAL LEVEL 1 nmust be
bet ween 0. 080 and 0. 100, and t he correspondi ng 3 ACTUAL LEVEL
1 nust be within 10%of the CAL ACTUAL LEVEL 1 value. The SQ2
ACTUAL LEVEL 1 must be between 0.080 and 0.100 ppm Record
all activities in the station log book and transfer these
results to the Wekly Zero/ Span/ Preci sion Check Control Form
(see Section A 2.4). If the precision check results are
invalid, contact the OSC for additional assistance.

NOTE: It is also possible to access the SunX data | ogger and
perform these functions renotely via conputer and
t el ephone nmnodem If this is done, mnmke sure to
appropriately annotate the strip chart and station |og
book during your next station visit.
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D.3.1 Precision Check (Automatic and Manual) of a Continuous Sul fur Dioxide

Analyzer Using a Thernb Environnental Instrunents (TECO Mbdel 146

Dilution System

D.3.1.1 Automatic Precision Check

D.3.1.1.1

D.3.1.1.2

D.3.1.2 Manual
3.3.1.2.1

D.3.1.2.2

Preci sion checks using a TECO Mddel 146 Gas Dilution
Systemwi || be perforned as foll ows:

1. Aut omati cally once every 7 days, inmmedi ately before
the automatically activated daily zero and span;

2. At a minimumof once every two weeks whenever the
autonmatic event activation sequence is not
occurring or whenever the automatically activated
preci sion check response of the analyzer is not
within £0.010 ppm of the known sulfur dioxide
preci si on concentration; and/or

3. Prior to adjusting the zero or span potentioneters
on the continuous sul fur di oxide anal yzer.

As noted above, precision checks are automatically
performed every 7 days under the control of the SunX
data | ogger. In the event the automatic system
mal functions or if a manual precision check is required,
proceed to Section D. 4.1.4.

The precision check results will be presented on the
SunX data logger's daily sumary on the CALI BRATION -
RESULTS under level 1. This datawill be transferred to
the Weekly Precision Control Chart, with a copy sent to
the DPC on a bi-weekly basis (see Section A).

Pr eci si on Check

A manual | y-activated automatic precision check of the
conti nuous sul fur dioxide analyzer is acconplished by
usi ng the TECO 146 gas dilution calibrator to introduce
S@2 concentrations 1n the foll owi ng ranges:

CALI BRATI ON PO NT CONCENTRATI ON RANGE, PPM
ZERO 0.000 (ZERO GAS)
PRECI SI ON 0.080 - 0.100

If not already conpleted, perform the TECO 146
calibrator and sul fur dioxide analyzer Wekly Station
Checklists as outlined in Sections B.2.6 and B.4.
Record results on the Wekly Station Checklists and in
the station | og book.
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1. Pl ace the SunX data | ogger in the conmand node and
activate Event 04, the SO Preci sion, and Event 03,
the Zero, as foll ows:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C
CODE NPSAI R

ACTI VATE VWH CH EVENTS
I N SEQUENCE ? 04, 03 <ENTER>

2. Wthinamnute, the first event, Event 04, the SO2
Precision, will be activated as indicated by the
activation of the external zero air supply punmp and
the upscal e defl ection of the AIR and GAS nass fl ow
neters on the front of the TECO 146 gas dilution
system

NOTE: Verify that the digital displays on the
front of the TECO 146 for GAS and Al R match
t he readi ngs correspondi ng to t he
t hunbwheel and potentioneter settings as
noted on the gas meter calibration form
If the digital readings do not match those
noted on the calibration form notify the
OSC i medi ately for assistance.

The SQ2 precision check will run for approxi mately
30 minutes when activated in sequence. Si nce
Events 04 and 03 were activated in sequence,
following Event 04, Event 03, the Zero, wll be
autonmatically activated and will run for
approxi mately 15 m nutes.

3. Record on the SO and B strip charts "START S
PRECI SION CHECK, the tine, date, and operator's
first initial and last name. Note in the station
| og book the tine that the precision check sequence
was acti vat ed.

After approximately 45 minutes, return to the station
and observe the precision check results by performng
the foll ow ng:

1. Depress the F5 key (ECHO on the TRS keyboard to
activate the printer.

2. Print the precision results by performng the

fol | owi ng:
TRS KEYBQARD DI SPLAY OPERATOR KEY-I N
> VA
The nost recent calibration results will be printed.

After a legible copy of the CALI BRATI ON SUMVARY has been
printed, de-activate the printer b%/ pressing the F5 key
on the TRS keyboard. The "ECHO' shoul d be removed from
t he keyboard di spl ay.
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Revi ew t he precision check data and assess for validity
using the following criteria: The S ACTUAL LEVEL 1
nust be between 0.080 and 0.100. Record all activities
in the station Io? book and transfer the results to the
Weekly Zero/ Span/Precision Check Control Chart (see
Section A 2.4.1). If the precision check results are
invalid, contact the OSC for additional assistance.

NOTE: It is also possible to access the SunX data
| ogger and perform these functions renotely via
conputer and tel ephone nodem If this is done,
make sure to appropriately annotate the strip
chart and station log book during your next
station visit.
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E.1.1 Multipoint Calibration of a Continuous Ozone Anal yzer Using a Dasi bi

Mbdel 1003-PC Cal | brator/ Transtfer Standard

See Figure E 1.1-1, CGeneral Quidelines for Ozone Ml tipoint Calibrations,
to becone fanmliar with your station operator responsibilities in regard to the

calibrations you wll

perform

E.1.1.1 Calibration

E1.1.1.1

E.1.1.1.2

The results of each calibration point are recorded on
the Ozone Multipoint Calibrati on Raw Data Worksheet for
Dasi bi 1003-PC Calibrators (see Figure E 1.1.1-1).

Calibration data are summarized and instrunentation
paraneters are recorded on the Qone Miltipoint
Calibration Sunmmary (see Figure E. 1.1.1-2).

Calibration of the 03 analyzer is acconplished by
i ntroduci ng gases of known concentrations, generated and
neasured by the Dasibi 1003 calibrator/transfer
standard, through the norrmal sanpling configuration, in
the foll owi ng ranges:

CALI BRATI ON PO NT CONCENTRATI ON RANGE, PPM
0.000 (ZERO GAS)

1
2 0.380 - 0.420
3. 0.150 - 0. 200
4 0.030 - 0.080
5 0.000 (ZERO GAS)

E.1.1.2 Frequency and Duration

E.1.1.2.1

The NPS AQD and its nonitoring support contractors
recomrend that ozone multipoint calibrations be
perfornmed each nonth on the first TuesdaK of that nonth.
Calibrations perforned according to these procedures
should be completed in approximately one hour.
Additional calibrations may be required as a result of
the foll ow ng:

. Dai ly span drift exceeds £0.040 ppmof a known O3
concentration, as deternmined by the ozone
transfer standard

. Daily zero drift exceeds +0.010 ppm of 0.000

. A power outage of nore than 24 hours

. The anal yzer is repaired or replaced

. The ozone calibrator/transfer standard s

repaired or replaced.
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NOTE:

Qzone nultipoint calibrations are recommended nonthly. The
calibration should be perforned on the first Tuesday of each
nonth. Results of all nultipoint calibrations are called into
the Monitoring Support Contractor for evaluation and discussion

The nultipoint calibration is perforned with no changes in the
sanple line configuration. |If the calibration is required as a
result of span drift, however, a sanple line integrity check
(SLIC) will be required. Please performSLICs only under the
direction of the Mnitoring Support Contractor. Tt the slope

between the calibrator and the ozone analyzer is between 0.90 and
1.10, no SLIC is required.

The sequence of events for performing a nmultipoint calibrationis
as follows:

CAL PO NT PPM RANGE

1. ZERO

2. hi gh val ue (concentrati on range between 0. 380
and 0.420 ppm

3. m d-range val ue (concentration range between
0.150 and 0.200 ppm

4. | ow range val ue (concentrati on range between
0. 030 and 0.080 ppm

5. ZERO

Upscal e calibration points should be perfornmed by activating event
03, the Precision Check event, since this provides the Dasi
1003-PC calibrators to output calibration concentrations which
correspond to the "AUTO B ADJ" t hunbwheel

Zero calibration points are performnmed bY_actiyating_Eyent 02
before and after running the upscale calibration points.

The following "AUTO 3 ADJ" thunbwheel val ues are reconmended for
the upscal e calibration points.

CAL PO NT "AUTO @3 ADJ" Thunbwheel Setting
2. 420
3. 200
4. 080

The position of the "AUTO O3 ADJ" thunbwheel during zero
calibration events is irrelevant since the ozone generator lanp is
not activated during the zero event.

Make certain to return the "AUTO O3 ADJ" thunbwheel to the auto
Preci si on Check position (110) after running the I ast upscale
cal i bration point.

Figure E.1.1-1. General Guidelines for Ozone Miltipoint Calibrations.
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SI TE NAME: CPERATCR 1003- PC SAMPLE FLOW
DATE: CHART FORMULA: 1003- PC CAL FLOW
-_——————————————————————————————————————— |
CAL PO NT #1 (PPM RANGE ZERO) CAL PO NT #2 (PPM RANGE 0. 380- 0. 420)
1003- PC AUTO B ADJ: N A 1003- PC AUTO (B ADJ:
SUMK SUMX SUMK SUMX
ANALYZER B 1003- PC CAL ANALYZER foc] 1003-PC | CAL
DI SPLAY EUs DI SPLAY EUs DI SPLAY EUs DI SPLAY | EUs
1 1
2 2
3 3
4 4
5 5
MEAN MEAN
CHART %  CHART PPM CHART %  CHART PPM
CAL PO NT #3 (PPM RANGE 0. 150- 0. 200) CAL PO NT #4 (PPM RANGE 0.030- 0. 080)
1003- PC AUTO (8 ADJ: 1003- PC AUTO (B ADJ:
ANALYZER | SUWX SUMX ANALYZER | Suwx SUMX
DI SPLAY foc] 1003- PC CAL DI SPLAY foc] 1003-PC | CAL
EUs DI SPLAY EUs EUs DI SPLAY | EUs
1 1
2 2
3 3
4 4
5 5
MEAN MEAN
CHART %  CHART PPM CHART %  CHART PPM
CAL PO NT #5 POST CALI BRATI ON ZERO VER! FI CATI ON
SUWK SUMK
ANALYZER foc] 1003- PC CAL
DI SPLAY EUs DI SPLAY EUs
1
2
3
4
5
MEAN
CHART % CHART PPM

Figure E.1.1.1-1. (Qzone Miltipoint Calibration Raw Data Wrksheet for
Dasi bi 1003-PC Cal i brators.
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QZONE MULTI PO NT CALI BRATI ON SUMVARY
USI NG A DASI Bl 1003- PC OZONE CALI BRATOR

SI TE NAME: DATE:
OPERATOR:

| NSTRUMENT | NFORVATI ON:

ANALYZER CALI BRATOR/ DATA LOGGER
TRANSFER STANDARD
MANUFACTURER: DASI BI SUMX
MODEL : 1003- PC 444/ 445
SERI AL #
NPS PROP #
DATE OF CERT/ CAL*
| NSTRUVENT HHXXXXXXXXX
SPAN SETTI NG HHXXRXXXXXX
SAMPLE FLOW LPM HHXXKXXXXXX
SAMPLE FREQUENCY HHXOXKXXXXXX
CONTROL FREQUENCY HHXXKXXXXXX
UV LAWP | NTENSI TY HHXXKXXXXXX HHXXKXXXXXX
——ssss—=—eeeeeeeeeeee.”n

MJLTI PO NT CALI BRATI ON SUMVARY:

NOTE: THE FOLLOW NG CALI BRATI ON PO NTS WERE | NTRODUCED THROUGH THE SAMPLE PROBE | N THE NORVAL SAMPLE
CONFI GURATI ON. NO ADJUSTMENTS WERE MADE TO THE | NSTRUMENTS.

—_—

CAL PO NT PPM RANCE SUMX 8 EUs SUMX CAL EUs CHART % CHART  PPM*

ZERO

(0. 380- 0. 420)

(0. 030- 0. 080)

1.
2
3. (0. 150- 0. 200)
4
5

. ZERQO ***
—mm. I ! | 1 |
LI NEAR REGRESSI ON ANALYSI S: ANALYZER RESPONSE vs CALI BRATOR RESPONSE 3 PPM (YY) vs CAL PPM (X)

SLOPE: (1.100 > m > 0. 900) RESULTS PHONED TO ARS ? (Y/N)__
| NTERCEPT: (-0.005 < b < +0.005) ARS CONTACT:
CORRELATI ON: (r > 0.9995) RESULTS OK? (YT N)

* Corresponds with the last contractor site visit ORinstrument repair at support |ab.
**  SumX @B EUs mnus chart ppmnust be < +/- 0.008 ppm
*** CAL PO NT #1 mnus CAL PO NT #5 for SumX CAL EUs and SunmX @3 EUs nust be <0.003 ppm

Figure E.1.1.1-2. (Qzone Miltipoint Calibration Summary.
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E.1.1.3 Instrumentation Information

E.1.1.3.1

E.1.1.3.2

Conplete the Qzone Miltipoint Calibration Raw Data
Wor ksheet for Dasibi 1003-PC Calibrators (see Figure
E.1.1.1-1) and the top section of Qzone Miltipoint
Calibration Summary (see Figure E.1.1.1-2). Fill inthe
site nanme, date, operator (first initial and full |ast
name?, and chart formula. Please note that the 1003-PC
sanple flow and cal flow cannot be recorded until a
calibration event 1is activated (see Sub-section
E1.1.4.1).

Conpl et e t he | NSTRUVENTATI ON | NFORVATI ON secti on of the
Qzone Multipoint Calibration Sunmary. This information
is simlar to the information required on the Wekly
Station Checklists. For assistance, please refer to
Section B, Wekly Station Checklists, or call the
Moni tori ng Support Contractor.

E.1.1.4 CAL PO NT #1 (ppm range zero)

E1.1.4.1

E.1.1.4.2

E.1.1.4.3

Activate event 02, the ozone zero using the SunX data
| ogger by performing the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? 02 <ENTER>

NOTE: Immedi ately you should notice the activation of
the punps in the Dasibi 1003 calibrator as
evi denced by the upscale response of the flow
rotaneters on the front of the calibrator. These
fl ow readings should be recorded on the top of
the Qzone Miltipoint Calibration Raw Data
Wor ksheet for Dasibi 1003-PC Calibrators.

Mark the strip chart indicating the tine, date, "begin
ozone nultipoint calibration", and your first initial
and last nane. Note in the Station Log Book the tinme
that the event was activated and that the ozone
nmul tipoint calibration has begun.

Wien the strip chart has stabilized (approxinmately 5
m nutes), begin recording the readings fromthe front
panel displays of the ozone analyzer and the 1003-PC
calibrator and the SunX data | ogger engineering units
(EUs) on the QOzone Miltipoint Calibration Raw Data
Worksheet for Dasibi 1003-PC Calibrators once every
mnute for the next 5 minutes.
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To obtain SunX data | ogger engineering units, perform
the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY- I N
> M
VI EW COLUWN NUMBERS (®)

( CAL) <ENTER>

NOTE: Hit the space bar several times to get one nminute
read outs. Pressing F5 (ECHO w Il allow for
t hese values to be printed.

Once each mnute for five consecutive mnutes, record
the following in the CAL PO NT #1 section of the Qzone
Mul tipoint Calibration Raw Data Wrksheet for Dasibi
1003-PC Cal i brat ors:

. The nunber displayed on the front of the anal yzer
(QZONE CONCENTRATION PPM)  under the ANALYZER
DI SPLAY col um on the data wor ksheet

. The nunmber in the O colum displayed on the
keyboard under the SunmX data | ogger 03 EUs col um
on the data worksheet

. The nunber displayed on the front of the
calibrator (QZONE CONCENTRATION PPM under the
1003- PC DI SPLAY col um on the data worksheet

. The nunber in the CAL columm displayed on the
keyboard under the SunX CAL EUs columm on the
dat a wor ksheet

Aver age out each colum on the data worksheet and record
in the row | abel ed MEAN (average).

Record the strip chart percentage and cal cul ate and
record the chart ppmusing the appropriate equation (the
equation should be witten on a label affixed to the
chart recorder).

Transfer the informati on recorded in steps E.1.1.4.5 and
E.1.1.4.6 to the Ozone Miultipoint Calibration Sumary.

Escape out of the Mfunction by pressing <ESC.

Deactivate event 02 by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C
CODE: NPSAI R

ACTI VATE WHI CH EVENT(S)
| N SEQUENCE? <ENTER>
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ACTI VATE WH CH EVENT(S) ? <ENTER>
DEACTI VATE WH CH EVENT(S) ? 02 <ENTER>

NOTE: Immedi ately you should notice the de-activation
of the punps in the Dasibi 1003 calibrator as
evidenced by the sudden quietness in the
noni toring shelter.

E.1.1.5 CAL PO NT #2 (ppm range 0.380-0.420)

E. 1.

E. 1.

1

1.

E.1.1.5.1
E.1.1.5.2

E.1.1.5.3

E.1.1.6.1

E.1.1.6.2

E1.1.7.1

E.1.1.7.2

Change the AUTO 03 ADJ thunbwheel setting to 420.

Activate Event 03. This is normally the precision check
event, however, this event allows you to generate
predi ct abl e ozone concentrations by using the AUTO 3
ADJ t hunbwheel . Because of the instrunent offset, the
actual output concentration of the calibrator will be
approxi mately 20 parts per billion (0.020 ppm bel owthe
t hunbwheel setting. Event 03 is activated as foll ows:

TRS KEYBQARD DI SPLAY OPERATOR KEY-IN
> C

CCDE: NPSAI R

ACTI VATE WHI CH EVENT(S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? 03 <ENTER>

Repeat steps E.1.1.4.3 through E.1.1.4.7 and record the
results in the CAL PONT #2 section of the zone
Mul tipoint Calibration Raw Data Wrksheet for Dasibi
1003-PC Calibrators and in the Miltipoint Calibration
Summary section of the Qzone Miltipoint Calibration
Summary.

.6 CAL PO NT #3 (ppmrange 0.150-0.200)

Change the AUTO 03 ADJ thunbwheel setting from 420 to
200.

Repeat steps E.1.1.4.3 through E.1.1.4.7 and record the
results in the CAL PONT #3 section of the Qzone
Mil tipoint Calibration Raw Data Wrksheet for Dasibi
1003-PC Calibrators and in the Miltipoint Calibration
Summary section of the Qzone Miltipoint Calibration
Sunmary.

CAL PO NT #4 (ppm range 0.030-0.080)

Change the AUTO 03 ADJ thunbwheel setting from 200 to
080.

Repeat steps E.1.1.4.3 through E.1.1.4.7 and record the
results in the CAL PONT #4 section of the zone
Mil tipoint Calibration Raw Data Wrksheet for Dasibi
1003-PC Calibrators and in the Miltipoint Calibration
Summary section of the Qzone Miltipoint Calibration
Summary.



SECTI ON: E 1.1
REVISION. 0.1
EFFECTI VE: 12/ 94
PACGE 8 OF 9

E.1.1.8 CAL PO NT #5 (Post Calibration Zero Verification)

E.1.1.8.1
E.1.1.8.2

E.1.1.8.3

E.1.1.8.4

E.1.1.8.5

E.1.1.8.6

E.1.1.8.7

Escape out of the Mfunction by pressing <ESC.

Return the AUTO 03 ADJ thunbwheel setting from 080 to
its original value (110).

Deactivate Event 03 by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? <ENTER>

DEACTI VATE WH CH EVENT(S) ? 03 <ENTER>

Activate Event 02, Zero, by performng the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? 02 <ENTER>

Wien the strip chart has stabilized (approxinmately 5
mnutes), begin recording ONLY the SumX keyboard
readings (do not record analyzer and calibrator
di splays) on the bottom of the data worksheet, once
every mnute for the next 5 m nutes.

TRS KEYBOARD DI SPLAY OPERATOR KEY- I N
> M
VI EW COLUWMN NUMBERS) ? )

CAL) <ENTER>

NOTE: Hit the space bar a couple of times to get one
m nute read outs.

Aver age out each row on the data worksheet and record at
the end of the rowin the columm |abel ed MEAN

Escape out of the Mfunction by pressing <ESC.
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E.1.1.8.8 Deactivate Event 02 by perfornming the foll ow ng:

TRS KEYBQARD DI SPLAY OPERATOR KEY-I N

> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WHI CH EVENT(S) ? <ENTER>

DEACTI VATE WHI CH EVENT( S) ? 02 <ENTER>
E.1.1.8.9 Record "on-line" on the strip chart. Note in the

Station Log Book the conpletion of the ozone nulti point
cal i bration.

E.1.1.9 Linear Regression Analysis

A linear regression is a statistical method for finding a straight Iine
that best fits a set of x,y- data. The straight line provides a
rel ati onshi p between the x- and y-variables: y = nx + b, where mis the
slope and b is the y-intercept.

To calculate the linear regression, use the "SumX CAL EUs" and t he SumX O3
EUs" val ues fromthe Qzone Multipoint Calibration Summary Form Assign x
to the SumX CAL EUs (independent variable) and y to the SumX B EUs
(dependent variable). Enter only one set of zero values (CAL PO NT 1) and
the correspondi ng sets of values for CAL PONT 2, 3, and 4.

Phone the results of the calibration to the Mnitoring Support Contractor
for evaluation and discussion. |f you are unable to do so, or do not have
access to a cal culator or conputer programthat will calculate the results
?f the linear regression analysis, the OSCwill performthese cal cul ati ons
or you.

E.1.1.10 Sending Copies

Send the copy with the bi-weekly station visit report. Keep the originals
at the station.
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E.1.2 Miltipoint Calibration of a Continuous Ozone Anal yzer Usi ng

a Monitor Labs Mbdel 8550 Calibrator and a Monitor Labs

Mbdel 8810 Transfer Standard

See Figure E. 1.2-1, General Cuidelines for Qzone Miultipoint Calibrations,
to becone famliar with your station operator responsibilities in regard to the

calibrations you wll

perform

E.1.2.1 Calibrations

E.1.2.1.1

E.1.2.1.2

The results of each calibration point are recorded on
the Ozone Multipoint Calibrati on Raw Data Worksheet for
Moni tor Labs (M) 8550 calibrators (Figure E 1.2.1-1).

Calibration data are summarized and instrunentation
paraneters are recorded on the @one Miltipoint
Calibration Summary (see Figure E 1.2.1-2).
Calibration of the 03 analyzer is acconplished by
i ntroduci ng gases of known concentrations, generated by
the M. 8550, and measured by the M. 8810 transfer
standard, through the normal sanpling configuration, in
the foll owi ng ranges:
CALI BRATI ON PA NT CONCENTRATI ON RANGE, PPM
0.000 (ZERO GAS)
0.380 - 0.420

1
2
3. 0.150 - 0.200
4
5

0.030 - 0.080
0.000 (ZERO GAS)

E.1.2.2 Frequency and Duration

E.1.2.2.1

The NPS AQ and the OSC recommend t hat ozone nul ti point
calibrations be performed each month on the first
Tuesday of that nmonth. Calibrations performed accordi ng
to these procedures shoul d be conpl eted i n approxi mately
one hour. Additional calibrations may be required as a
result of the follow ng:

. Dai ly span drift exceeds £0.040 ppmof a known O3
concentration, as deternmined by the ozone
transfer standard

. Daily zero drift exceeds +0.010 ppm of 0.000

. A power outage of nore than 24 hours

. The anal yzer is repaired or replaced

. The ozone calibrator/transfer standard s

repaired or replaced.
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NOTE:

Qzone nultipoint calibrations are recommended nonthly. The
calibration should be perforned on the first Tuesday of each
nonth. Results of all nultipoint calibrations are called into the
OSC for eval uation and di scussion

The nultipoint calibration is perforned with no changes in the
sanple line configuration. |If the calibration is required as a
result of span drift, however, a sanple line integrity check
(SLIC) will be required. Please performSLICs only under the
direction of the GSC. |If the slope between the calibrator and the
ozone analyzer is between 0.90 and 1.10, no SLIC is required.

The sequence of events for performing a multipoint calibrationis
as follows

CAL PO NT PPM RANGE

1. ZERO

2. hi gh val ue (concentration range between 0. 380
and 0.420 ppm

3. m d-range val ue (concentration range between
0.150 and 0.200 ppm

4. | ow range val ue (concentration range between
0. 030 and 0.080 ppm

5. ZERO

Upscal e calibration points should be performed by activating Event
01, the Span. (Qzone concentration |levels output by the M. 8550
calibrator are dependent qun the position of the "ozone"
LnteRS|ty switch (1 through 6) and the "ozone" rotoneter bal

el ght .

Zero calibration points are performed by activating Event 02
before and after running the upscale calibration points.

The followi ng "ozone" intensity switch positions are recomended
for the upscale calibration points.

CAL PO NT "QZONE' Switch Intensity
2. 5
3. 4
4, 3

The ozone concentration output of individual calibrators is highly
variable and difficult to predict. A conbination of "QZONE"
switch position and dilution flow rate (rotoneter adjustnent) nay
be required to achieve the desired values. Do not adjust the
rotoneter bel ow 2.5.

Return the "QZONE" intensity switch and rotoneter ball height to
their original positions after the nultipoint calibration

Figure E.1.2-1. General Guidelines for Ozone Miltipoint Calibrations.
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SI TE NAME: OPERATOR M. 8810 SAMPLE FLOW
DATE: CHART FORMULA: M. 8810 TRANSFER STANDARD FLOW
-_——————————————————————————————————————— |
CAL PO NT #1 (PPM RANGE ZERO) CAL PO NT #2 (PPM RANGE 0. 380- 0. 420)
ROTOVETER BALL HEI GHT M. 8550 OZCNE SW TCH
- ROTOVETER BALL HEI GHT
SUMK TRANSFER | SUWX SUMK | TRANSFER | SuWX
ANALYZER foc} STANDARD CAL ANALYZER foc} STANDARD | CAL
Dl SPLAY EUs DI SPLAY EUs Dl SPLAY EUs DI SPLAY | EUs
1 1
2 2
3 3
4 4
5 5
MEAN MEAN
CHART %  CHART PPM CHART %  CHART PPM
CAL PO NT #3 (PPM RANGE 0. 150- 0. 200) CAL PO NT #4 (PPM RANGE 0. 030- 0. 080)
M. 8550 OZCNE SW TCH M. 8550 QZCNE SW TCH
ROTOMETER BALL HEIGHT ROTOVETER BALL HEI GHT
ANALYZER | SUWK TRANSFER | SUWX ANALYZER | Suvx | TRANSFER | suwx
Dl SPLAY foc} STANDARD CAL Dl SPLAY foc} STANDARD | CAL
EUs DI SPLAY EUs EUs DI SPLAY | EUs
1 1
2 2
3 3
4 4
5 5
MEAN MEAN
CHART % CHART PPM CHART % CHART PPM
CAL PO NT #5 POST CALI BRATI ON ZERO VERI FI CATI ON
SUMK TRANSFER | SUWX
ANALYZER foc} STANDARD CAL
Dl SPLAY EUs DI SPLAY EUs
1
2
3
4
5
MEAN
CHART % CHART PPM

Figure E.1.2.1-1. (Qzone Miltipoint Calibration Raw Data Wrksheet for
M. 8550 Cal i brators.
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QZONE MULTI PO NT CALI BRATI ON SUMVARY
USI NG A MONI TOR LABS 8550 CALI BRATOR

SI TE NAME: DATE:
OPERATOR:

| NSTRUVENT | NFORVATI ON:

—_————————— |

TRANSFER

ANALYZER | STANDARD CAL| BRATOR DATA LOGCGER
MANUFACTURER: MONI TOR LABS SUMX
MODEL : 8550 444/ 445
SERI AL #
NPS PROP #
DATE OF CERT/ CAL * *
SPAN SETTI NG XHXOXOXXXXXXX XHXOXOKXXXXXX
SAMPLE FLOW LPM XHXOXOKXXXXXX XHXXKXXXXXX
SAMPLE FREQUENCY XXX XXX HHXOXKXXXXXX
CONTROL FREQUENCY XHXOXOXXXXXXX XHXOXOXXXXXXX
UV LAVP | NTENSI TY XHXOXOXXXXXXX XHXOXOXXXXXXX

MULTI PO NT CALI BRATI ON SUMVARY:

NOTE: THE FOLLOW NG CALI BRATI ON PO NTS WERE | NTRODUCED THROUGH THE SAMPLE PROBE I N THE
NORVAL SAMPLE CONFI GURATI ON.  NO ADJUSTMENTS WERE MADE TO THE | NSTRUMVENTS.

—_—

CAL PO NT PPM RANCE SUMX 8 EUs SUMX CAL EUs CHART % CHART  PPM*

1. ZERO
2 (0. 380- 0. 420)
3. (0. 150- 0. 200)
4 (0. 030- 0. 080)
5 ZERO ***

— 1 ! I 1 |
LI NEAR REGRESSI ON ANALYSI S: ANALYZER RESPONSE vs CALI BRATOR RESPONSE O3 PPM (Y) vs CAL PPM (X)

SLOPE: (1.100 > m > 0.900) RESULTS PHONED TO ARS 2 (Y/N)
| NTERCEPT: " (-0.005 < b < +0.005) ARS CONTACT:
CORRELATI ON: (r > 0.9995) RESULTS OK? (VTN

* Corresponds with the last contractor site visit OR instrunent repair at support |ab.
** SumX O3 EUs minus chart ppm nust be <+0.008 ppm
*** CAL PO NT #1 minus CAL PO NT #5 for SumX CAL EUs and SunX O3 EUs nust be <0.003 ppm

Figure E 1.2.1-2. (Qzone Miltipoint Calibration Summary.
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E.1.2.3 Instrumentation Information

E.1.2.3.1

E.1.2.3.2

OonEI ete the Ozone Miltipoint Calibration Raw Data
Wor ksheet for M. 8550 Calibrators (see Figure E. 1.1.2-1)
and the top section of QOzone Miltipoint Calibration
Summary (see Figure E.1.1.2-2). Fill in the site nane,
date, operator (first initial and full last nane), and
chart formula. Please note that the transfer standard
sanpl e fl ow cannot be recorded until a calibration event
is activated (see Sub-section E. 1.2.4.1).

Conpl et e t he | NSTRUVENTATI ON | NFORVATI ON secti on of the
Qzone Multipoint Calibration Sunmary. This information
is simlar to the information required on the Wekly
Station Checklists. For assistance, please refer to
Section B, Wekly Station Checklists, or call the OSC

E.1.2.4 CAL PO NT #1 (ppm range zero)

E.1.2.4.1

E.1.2.4.2

E.1.2.4.3

Activate Event 02, the Qzone Zero, using the SunX data
| ogger by performing the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? 02 <ENTER>

NOTE: Immedi ately you should notice the activation of
the punps in the M. 8550 as evidenced by the
upscal e response of the flow rotoneter on the
front of the calibrator. This flow reading
should be recorded on the Qzone Miltipoint
Calibration Raw Data Wrksheet for M. 8550
Calibrators in the "CAL PO NT #1" bl ock.

Mark the strip chart indicating the tine, date, "begin
ozone nultipoint calibration", and your first initial
and last name. Note in the Station Log Book the time
that the event was activated and that the ozone
nmul tipoint calibration has begun.

Wien the strip chart has stabilized (approxinmately 5
m nutes), begin recording the readings fromthe front
panel displays of the ozone analyzer and the ozone
transfer standard and the SunX data | ogger engi neering
units (EUs) on the Ozone Mul tipoint Calibration Raw Data
Wor ksheet for M. 8550 Calibrators once every minute for
the next 5 mnutes.
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E.1.2.4.5

E.1.2.4.6

E.1.2.4.7

E.1.2.4.8
E.1.2.4.9
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To obtain SunX data | ogger engineering units, perform
the foll ow ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY- I N
> M
VI EW COLUWN NUMBERS 01 (@)

02 ( CAL) <ENTER>

NOTE: Hit the space bar several tinmes to get one minute
read- out s. Pressing F5 (ECHO wll allow for
t hese values to be printed.

Once each mnute for five consecutive mnutes, record
the following in the CAL PO NT #1 section of the Qzone
Mil tipoint Calibration Raw Data Wrksheet for M. 8550
Cal i brators:

. The nunber displayed on the front of the anal yzer
(QZONE CONCENTRATION PPM)  under the ANALYZER
DI SPLAY col um on the data wor ksheet

. The nunmber in the O colum displayed on the
keyboard under the SUMX 03 EUs colum on the data
wor ksheet

. The nunber displayed on the front of the ozone

transfer standard under the transfer standard
DI SPLAY col um on the data wor ksheet

. The nunber in the CAL columm displayed on the
keyboard under the SUMX CAL EUs columm on the
dat a wor ksheet

Aver age out each col um on the data worksheet and record
in the row | abel ed MEAN (average).

Record the strip chart percentage and cal cul ate and
record the chart PPMusi ng the appropriate equation (the
equation should be witten on a label affixed to the
chart recorder).

Transfer the informati on recorded in steps E. 1.2.4.5 and
E.1.2.4.6 to the Ozone Miultipoint Calibration Sumary.

Escape out of the Mfunction by pressing <ESC.

Deactivate Event 02, the Zero, by performng the
fol | owi ng:

TRS KEYBOARD DI SPLAY OPERATOR KEY-I N
> C

CODE: NPSAI R

ACTI VATE WH CH EVENT( S)

I N SEQUENCE? <ENTER>

ACTI VATE WH CH EVENT(S) ? <ENTER>

DEACTI VATE WH CH EVENT(S) ? 02 <ENTER>
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NOTE: I mmedi ately you should notice the de-activation
of the punps in the M. 8550 calibrator as
evidenced by the sudden quietness in the
noni toring shelter.

E.1.2.5 CAL PO NT #2 (ppm range 0.380-0.420)

E. 1.

E. 1.

E. 1.

2.

2.

E

.1.2.5.1

.1.2.5.2

Activate Event 01. This is the normal span check event
and shoul d generate a concentrati on between 0.380 and
0.420. Event 01 is activated as foll ows:

TRS KEYBOARD DI SPLAY OPERATOR KEY-1 N

> C

CCDE: NPSAI R
ACTI VATE WHI CH EVENT(S)

I N SEQUENCE? <ENTER>
ACTI VATE WH CH EVENT(S) ? 01 <ENTER>

Repeat steps E.1.2.4.3 through E.1.2.4.7 and record the
results in the CAL PONT #2 section of the zone
Miul tipoint Calibration Raw Data Worksheet for M. 8550
Calibrators and in the Miltipoint Calibration Sunmary
section of the Qzone Miltipoint Calibration Summary.

CAL PO NT #3 (ppm range 0.150-0.200)

.1.2.6.1

.1.2.6.2

Change the "ozone" intensity switch from6 to 5. Mke
addi tional adjustments to elther the "ozone" intensity
switch and/or the "ozone" rotoneter on the M. 8550
calibrator until the M. 8810 transfer standard i ndi cates
the desired concentration (0.150 ppmto 0.200 ppn.

Repeat steps E.1.2.4.3 through E.1.2.4.7 and record the
results in the CAL PONT #3 section of the Qzone
Miul tipoint Calibration Raw Data Worksheet for M 8550
Calibrators and in the Miltipoint Calibration Sunmary
section of the Qzone Miltipoint Calibration Summary.

CAL PO NT #4 (ppm range 0.030-0.080)

.1.2.7.1

.1.2.7.2

Change the "ozone" intensity switch to a |ower value.
Make additional adjustnents to either the "ozone"
intensity switch and/or the "ozone" rotoneter on the M.
8550 calibrator until the M. 8810 transfer standard
i ndi cates the desired concentration (0.030 ppmto 0.080

ppM .

Repeat steps E.1.2.4.3 through E.1.2.4.7 and record the
results in the CAL PONT #4 section of the Qzone
Miul tipoint Calibration Raw Data Worksheet for M. 8550
Calibrators and in the Miltipoint Calibration Sunmary
section of the Qzone Miltipoint Calibration Summary.

CAL PO NT #5 (Post-Calibration Zero Verification)

.1.2.8.1
.1.2.8.2

Escape out of the Mfunction by pressing <ESC.

Return the "ozone" intensity switch and the "ozone"
rotoneter ball height to their original values.
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E.1.2.8.4

E.1.2.8.5

E.1.2.8.6

E.1.2.8.7
E.1.2.8.8

SECTI ON:

E. 1.2

REVISION. 0.1
EFFECTI VE: 12/ 94
PACE 8 OF 9

Deacti vate Event 01,
fol | owi ng:

TRS KEYBOARD DI SPLAY

>
CCDE:

ACTI VATE WHI CH EVENT( S)
| N SEQUENCE?

ACTI VATE WHI CH EVENT(S) ?
DEACTI VATE WHI CH EVENT(S) ?

Activate
fol | owi ng:

TRS KEYBOARD DI SPLAY

Event 02, the Zero,

>
CCDE:

ACTI VATE WHI CH EVENT( S)
| N SEQUENCE?

ACTI VATE WHI CH EVENT(S) ?

Wien the strip chart
mnutes), begin
readings (do not record
di splays) on the bottom of

the Span,

recording ONLY
analyzer and
the data worksheet,

by performng the

OPERATOR KEY-1 N
c
NPSAI R

<ENTER>

<ENTER>

01 <ENTER>

by performng the

OPERATOR KEY-1 N
c
NPSAI R

<ENTER>
02 <ENTER>

has stabilized (approximately 5

the SunmX keyboard
cal i brator
once

every mnute for the next 5 m nutes.

TRS KEYBOARD DI SPLAY

>

VI EW COLUMN NUMBERS) ?

OPERATOR KEY-1 N
M

01 (CB)
02 (CAL) <ENTER>

NOTE: Hit the space bar several tinmes to get one nminute

read outs.

Aver age out each row on the data worksheet and record at
the end of the rowin the columm |abel ed MEAN

Escape out of the Mfunction by pressing <ESC.

Deacti vate Event 02,
fol | owi ng:

TRS KEYBOARD DI SPLAY

>
CCDE:

ACTI VATE WHI CH EVENT( S)
| N SEQUENCE?

the Zero,

by performng the

OPERATOR KEY-1 N
c
NPSAI R

<ENTER>
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ACTI VATE WH CH EVENT(S) ? <ENTER>
DEACTI VATE WH CH EVENT(S) ? 02 <ENTER>
E.1.2.8.9 Record "On-Line" on the strip chart. Note in the

Station Log Book the conpletion of the ozone nulti point
cal i bration.

E.1.2.9 Linear Regression Analysis

A linear regression is a statistical method for finding a straight Iine
that best fits a set of x,y- data. The straight line provides a
rel ati onshi p between the x- and y-variables: y = nx + b, where mis the
slope and b is the y-intercept.

To calculate the linear regression, use the "SumX CAL EUs" and the SumX O3
EUs" val ues fromthe Ozone Multipoint Calibration Summary Form Assign x
to the SumX CAL EUs (independent variable) and y to the SumX B EUs
(dependent variable). Enter only one set of zero values (CAL PO NT 1) and
the correspondi ng sets of values for CAL PONT 2, 3, and 4.

Phone the results of the calibration to the OSC for evaluation and
di scussi on. If you are unable to do so, or do not have access to a
cal cul ator or conputer program that will calculate the results of the
linear regression analysis, the OSC will perform these calculations for
you.

E.1.2.10 Sending Copies

Send the copy with the bi-weekly station visit report. Keep the originals
at the station.
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